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INTRODUCTION

This compendium contains field activity reports generated during the Expedited
Response Action cleanup of the North Slope +Wahluke Slope) of the Department of Energy's
Hanford site. It is intended to provide the reader with a detailed accounting of the activities
performed. Complete laboratory analytical data for environmental samples is not provided
because of the tremendous volume of data. Instead, analvtical data has been summarized and

presented.
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EXECUTIVE SUMMARY

Under the direction of the US Army Corps of Engineers Walla Walla District, CDM Federal
Programs Corporation completed an investigation and cleunup of thirteen former military sites
on the Hanford North Slope, Washington. This project employed the observational approach
(i.e., concurrent characterization and remediation) to accomplish the goals defined in Tri-Party
Agreement Milestone M-16-82 within an expedited schedule. The objectives of the
investigation and cleanup were to determine if any hazardous or contaminated matenials were
present in suspected landfill areas associared with the thirteen former mulitary sites and to
characterize and segregate these matenals for later determination of proper treatment and/or
disposal.

Site characterization and remediation consisted of geophyvsical investigations, excavation and
field screening of buried waste materials, sampling and analysis of suspect wastes, and
segregation of confirmed hazardous or contaminated materials. Geophysical investigations
employed electromagnetic profiling and magnetics techniques to locate buried metallic and
non-metallic waste materials. Areas exhibiting anomalous geophysical response were marked
in the field for subsequent excavation. A D7 bulldozer and trackhoe with 1 or 2 cubic yard
bucket were used to uncover and excavate landfill cells and other buried wastes. Wastes were
field screened using several criteria including visual observation, direct-reading instruments,
and analyte-specific field analytical test kits. Suspect wastes were sampled for
characterization by an offsite laboratory under a quick turn-around schedule. Materials
confirmed as hazardous or contaminated by non-regulated substances (1.e., petroleum
hydrocarbons) were segregated pending determination of proper disposition. Excavations
were backfilled and compacted using non-hazardous maternials and clean fili and graded to
original conditions.

The project was completed according to approved work plans and strict quality assurance and
quality control (QA/QC) requirements. Field procedures followed standard operating
procedures and were thoroughly documented. Samples were collected, shipped, and analyzed
under chain-of-custody requirements and according to approved EPA analytical methods. A
portion of all samples were provided to the US Army Corps of Engineers Quality Assurance
Laboratory for independent analytical verification. At the conclusion of the field effort,
quality control data were compared to pre-established data quality objectives. This evaluation
verified the usability of the data for the intended purpose.

During the course of the site characterization, approximately 17,900 cubic yards of suspected
waste materials were excavated and evaluated. Field screening and laboratory analytical data
were used to classify approximately 1,050 cubic yards of this material (less than 6% of the
total material excavated) as hazardous or conturmninated. Wastes segregated for offsite
treatment and/or disposal included 600 cubic yards of DDT-contaminated soil and debris, 450
cubic yards of soil and debris contaminated with petroleurn hydrocarbons, and less than 1
cubic yard each of lead-based paint-contaminated materials and asphalt-tar based materials.

All hazardous and contaminated materials encountered during the investigation and cleanup of
the North Slope sites were transported and disposed of offsite by September 30, 1994,

LR HNFD 0t4/DFTFNLIN RPT/102194/ml X
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1.0 INTRODUCTION

This report was prepared for the Departrnent of Energy (DOE) under direction of the U.S.
Army Corps of Engineers Walla Walla District (USACE) by CDM Federal Programs
Corporation (CDM Federal) under Contract No. DACW6R-94-D-0001. This report describes
the investigation and cleanup of 13 suspected former military landfill sites on the Hanford
North Slope, Washington (Figure 1-1). These activities occurred between April 19, 1994 and
August 10, 1994,

Investigation and cleanup of these sites are required under the Hanford Site Tri-Party
Agreement, (TPA), Milestone No. M-16-82. A variety of remedial alternatives were proposed
for the North Slope in the Expedited Response Action (ERA} Proposal developed by the DOE
(1993). This ERA Proposal describes the North Slope sites and identified a preferred
alternative which utilizes the "observational approach” (i.e., concurrent characterization and
remediation). The Washington State Department of Ecolegy, Lead Regulatory Agency for the
North Slope ERA, concurred with the preferred alternative and provided formal approval in
the Hanford North Slope Action Memorandum (1994). The technical approach employed for
this investigation and cleanup is based on the ERA and Action Memorandum and is described
in the Landfill Characterization and Remediaticn, Site H-06-L., Work Plan and Quality
Assurance Project Plan (CDM Federal 1994a) and subsequent addenda (CDM Federal 1994b-

g)-
1.1 OBJECTIVES

The objectives of the investigation and cleanup were to determine if any hazardous materials
are present in disposal cells at the thirteen suspected landfill sites and to characterize and
segregate these materials for proper treatment and/or disposal. These activities were
undertaken to reduce future risks to human health and the environment and provide data for
use in the evaluation of future land use options. These objectives were accomplished through
the excavation of buried wastes, segregation of potentially hazardous material using methods
of visual observation, field screening techniques (direct-reading instruments and analyte-
specific field test kits), and laboratory analyses of soil and debris samples. These activities
were conducted in an expeditious manner so as to satisfy the schedule requirements of TPA
Milestone No. M-16-82.

1.2 SCOPE

The scope of the investigation and cleanup included areas of the Hanford North Slope
previously identified as potential waste burial features based on earlier field reconnaissance
and geophysical surveys (WHC 1990, 1992). The project scope, as defined in the above
referenced site work plans, consisted of the confirmation of burted waste locations using
surface geophysical methods followed by the partial or complete excavation of waste
materials. Hazardous or contaminated materials were isolated and characterized prior to
backfilling and grading of the excavations. Transportation and disposal of hazardous and

LR HNFD C14/DFTFNLIN.RPT/1021%4/ml 1-1
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contaminated materials werz competed wider separate coniract, as described later in this _
report.

1.3 REPORT ORGANIZATION

This report describes methods used and presents findings and results of the Hanford North
Slope landfill investigations and c¢leanup. Section 2.0 provides a brief summary of the
location, history, and previous investigations of the North Slope sites. Technical approach
and methods emploved in the investigation and cleanup of these sites are presented in Section
3.0. A discussion of the results of investigation activities comprises Section 4.0 of the report.
Section 5.0 summarizes Quality Assurance;Quality Control (QA/QC) measures taken and
results. Conclusions, including informatior. regarding the disposition of contaminated
materials, are provided in Section 6.0. Detailed geophysical survey reports, photographs of
field activities, analytical data summaries, and & final waste inventory are presented in the
report appendices.
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2.0 BACKGROUND

The following sections present a brief outline cf site location, history. and previous
investigations of the Hanford North Slope Sites. More detailed information is available in the
work plan (CDM Federal 1994a;, ERA Proposal (DOE 1993), and in the North Slope
Investigation Report (WHC 1990)).

2.1 SITE LOCATION

All thirteen of the sites investigated are located within Grant County in the southeast portion
of Washington. The sites occur within an area known as the Hanford North (or Wahluke)
Slope. This area of 140 square rmiles forms the portion of the Hanford Reservation north of
the Columbia River (Figure 1-1). The main portion of the Hanford Reservation lies south and
west of the Columbia River. Access to the thirteen sites is by Highway 24 which bisects the
North Slope from west to east.

The predomunant grade in the North Slope area is from Saddle Mountains (elevation 2696 ft)
in the north to the Columbia River (elevation 390 ft) to the south. The climate is arid and
vegetation is typified by sagebrush and open grasslands. Annual precipitation averages less
than 8 inches.

Table 2-1 provides pertinent location and site description information for each of the thirteen
sites investigated. Figures 2-1 through 2-13 illustrate site locations.

2.2 SITE HISTORY

The North Slope was homesteaded from the late 1800s until the government took control of
this area in the early 1940s. Prior to government control of the North Slope, homesteaders
used the land primarily for grazing sheep and cattle, and for growing row crops and orchards.
Wheat was the principal crop grown on high ground away from the river. Grazing took place
on land too and or too distant from water for crops.

Additional land acquisitions took place in the 1950s for construction of the Nike Missile Air
Defense System and anti-aircraft emplacements, and for enlargement of the buffer zone to
1solate the restricted lands and the production areas of the reservation from the public. A
total of seven anti-aircraft gun emplacemnents and three Nike missile positions were located on
the North Slope. These military sites were closed down in the early 1960s. Many of the
military buildings were considered a potential hazard to the public and were torn down or
decommissioned in the mid-1970s. Evidence remains of the existence of many of these
buildings. The area has not had any active mulitary installations since this period: however,
the area has been used for military training maneuvers.

LR HNFD 014/DFTFNLIN. RPT/102194/m] 2-1



TABLE 2-1

HANFORD NORTEH SLOPE SITE LOCATION INFORMATION

Locaion - | Elevation

H-06-L TISN, R27E. Section 34 | 680 ft

H-12-C T14N, R27E, Section 24 | 855 ft (1.3 acres

H-12-1L T14N, R27E, Section 23 690 ft 1.25 acres

H-81-R T14N, R25E, Section 2x 860 ft (1.5 acres

H-83-C T14N, R25E, Secuon 2-?_ 8OH5 ft 2.3 acres

H-83-L T14N, R25E, Section 1t 630 ft 7 acres

PSN 01 T15N, R26E, Section 2% 810 ft 0.3 acres

PSN 04 T15N, R27E, Section 3:?_ 730 ft 5 acres
PSN 12/14 T14N, R27E, Secticn 24 840 ft 14 acres
PSN 72/%2 T14N, R25E, Section 31 TT51t (.7 acres

PSN 9¢ T14N, R25E, Section 1 660 ft 5 acres

Bridge T14N, R25E, Section 31 880 ft 2 acres
Overlook

lgloo T15N, R26E, Secuon =5 745 ft 1.2 acres

1 Elevation is in feet above mean sea level.
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More recently, the North Slope ¢rea has been managed by the state and federal governments
as wildlife habitat. The western portior. is supervised by the U.S. Fish and Wildlife Service as
the Saddle Mountain National Wildlife Refuge. The State of Washington oversees the eastern
portion as the Wahluke Slope Habitat Management Area. Increased public access to these
areas has resulted in indiscriminate durnping of refuse including demolition debris, household
refuse, and waste motor oil. This dumping is most evident at the previously developed
military sites and predominantly within the Wahluke Slope Habitat Management Area where

access 1S Jess restricted.

2.3 PREVIOUS INVESTIGATIONS

Two previous investigations have been conducted at the North Slope sites. The first involved
a background review and a site reconnaissance to identify potential hazardous materials
release sites (WHL 1990). The second involved surface geophysical investigations of several
of the sites to identify buried wastes (WHIL 1992).
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3.0 FIELD ACTIVITIES

Field investigations of the Hanford North Slope landfill sites included geophysical surveys,
renching and waste excavation, and subsurface soil sampling and analysis. Technical
approach and methods empioyed are summarized below. A more detailed description of
approach and methods 1s presented in the site work plans (CDM Federal 1994a-g).

3.1 GEQPHYSICAL SURVEYS

Geophysical surveys of the North Slope sites consisted of two different tasks: (1) verification
of buried waste locations as determined by previous investigations, and (2) surface
geophysical surveys in previously uninvestigated areas. The H-06-L, H-83-L., and PSN 04
Sites were the subject of previous geophysical surveys by others (WHC 1992). The area of
the surveys at the H-06-L and H-83-L Sites were enlarged as part of the current investigation.
New surveys were conducted at each of the other sites except PSN 04. Geophysical survey
areas were delineated in the field by the USACE based on disturbed earth, stressed
vegetation, presence of debris at the surface, and historical information.

Two geophysical techniques were utilized: electromagnetic profiling (EM) and magnetics
{MAG). These techniques were selected to provide information on the presence of buried
metal, changes in soil conductivity, and buried objects. Both EM and MAG can identify
buried ferrous metal. In addition, EM can also detect changes in soil conductivity that might
indicate the presence of non-ferrous metal or other construction materials expected to be
present in the landfill. In addition, a Fisher M-Scope pipe and cable locator was used to
identity shallow metal objects to fine-tune the interpretation and delineation of landfill
material. Geophysical equipment and methods are summarized in the following sections and
described in more detail in the geophysical survey reports included as Appendix A.

3.1.1 GEOPHYSICAL EQUIPMENTYT

The MAG system consists of two EG&G Geometrics, Inc. Model G-856 proton precession
gradient magnetomneters. One magnetometer is placed in a fixed location and is used to
monitor naturally occurring variations in the earth’s magnetic field. The field instrument,
which is carried along the survey transects, has enhanced memory and is capable of storing
nearly 10,000 measurements in memory.

The EM system consists of Geonics Limited Model EM31-D terrain conductivity meter
connected to both a digital data logger and a two-channel chart recorder. The analog chart
recorder output allows the geophysicist to continuously monitor the EM response while
walking along the survey transects. This method of EM data collection has the advantage of
facilitating rapid recognition of areas of anomalous response that may require an extension of
the survey area or more closely spaced survey transects. Moreover, preliminary EM anomaly
maps can be quickly prepared wirhout computer manipulation of data. The digital data are
returned to the office for processing and computer contouring.
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A second electromagnetic detector, the Fisher Research Laboratory model TW-6-M-Scope
pipe and cable locator, was also used during this 1nvestigation. This unit does not have a
recording function, but it produces an audible signal when held within approximately 4 feet of
metal objects. It 1s useful for quickly delineating areas of shallow buried metal.

3.1.2 SURVEY PROCEDURES

Geophysical investigations at the H-06-L, H-83-L, and PSN 04 sites began with verification
of previously identified buried waste locations (geophysical anomalies). At each anomaly, the
M-Scope and EM31-D instruments were used to delineate areas suspected of containing
metallic or non-metallic debris. Areas of anomalous response were marked on the ground
with paint to assist excavation efforts.

For sites not previously investigated using geophysical methods, a horizontal control grid was
established prior to conducting geophysical surveys. A 20-foot grid pattern was established in
the survey areas using a survey transit and fiberglass tape measure. The grid spacing was
chosen to provide the necessary detail of the survey and to match the grid spacing of previous
surveys on the North Slope. The grid points were labeled and marked by combination of
wooden survey lath and PVC pin flags. The survey transects were referenced to the previous
survey grid, if present.

Before conducting the geophysical surveys. operational checks were made on all functional
components of the geophysical systems, and each system was tuned to local conditions
according to the manufacturer’s operations manual. A calibration point for the EM and a
MAG base station location was established in an area of native soil near each site. EM
system calibration and magnetometer tuning was performed before each day’s data collection.

EM data were collected along transects spaced 20 feet apart; continuous, two-channel analog
EM data were obtained using the chart recorder. In addition, the two components of the EM
signal were obtained at one-second intervals by the digital data logger. MAG data were
collected along transects spaced 20 feet apart with magnetic gradient readings taken every 10
feet along the survey transects. The MAG transects were offset 10 feet from the EM
transects, resulting in a 10-foot transect spacing for the entire geophysical survey.

After geophysical data were collected and reviewed for each site, a preliminary anomaly
location map was prepared. These areas of anomalous response were then resurveyed and
detailed to finalize locations and dimensions and to identify variations in instrument response.
These vanations typically represented single large metallic objects (crushed drums, vehicles,
steel cable) or more shallowly buried debris. Preliminary site maps and field markings
assisted in guiding the excavation of waste materials.

J
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32 TRENCHING/WASTE EXCAVATION ACTIVITIES

The first North Slope site ty be investigazed under the current project was the H-06-1. Landfill
Site. Because the types and voiumes of buried wastes were unknown. USACE, DOE, and the
regulatory agencies agreed that each arca of anomalous geophysical response would be
excavated in its entirety. Forty-four anomalies were excavated until the full depth and lateral
extent of waste materials was reached. Following the completion of the H-06-L site
investigation, the technical approach used was reviewed by the USACE, DOE, EPA, and the
Washington State Department of Ecology. It was decided that the approach to excavation of
anomalies would be modified fcr the remaining North Slope sites. The modified approach
consisted of "limited trenching” or the excavation of exploratory trenches through each
anomaly. These trenches were 5 to 10 feet wide and were typically oriented along the long
axis of each anomaly. The shape or dimensions of some anomalies made it necessary to
excavate several exploratory trenches. The depth of each exploratory trench was advanced
unti) undisturbed native soils were encountered. If suspect hazardous matenals were
encountered, excavation proceeded until all such materials were removed.

With the exception of the change in trenching approach described above, excavation acuvities
were conducted similarly at each site. The work sequence was as follows:

. Suspected landfill areas {and anomaly locations at sites where geophysical
surveys had been conducted previously) were surveyed and staked by the
USACE.

. Previously identified geophysical anomalies were verified and geophysical

surveys were conducted in areas identified by the USACE. Anomaly locations
were marked in the field.

e - Landfill caps were removed from larger anomalies with a D7H Caterpillar
bulldozer and soil was stockpiled for the subsequent closure of the excavated
area.

e - A Hitachi 07 wackhoe (equipped with a 1 or 2 cubic yard (cy) capacity bucket)
was utilized to excavate buned wastes.

. Excavated matenals were screened visunally, by field instruments
(Photoionization Detector [PID] or Flame Ionization Detector [FID]), and by
field test kits (Enviroguard™ kits for chlorinated compounds and for DDT and
Hanby™ kit for petroleum hydrocarbons).

. All excavated materials were inventoried. Potentially hazardous materials were
segregated.
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. All stockpiled potentially hazardous materials/soils were underlain and covered
with minimum 6-mil visqueen or on USACE-furnished Port-a-Pads.

. At the direction of the USACE, samples of potentially hazardous materials and
confirmation samples of "clean” soil were obtained by CDM Federal personnel
and sent to a USACE-certified offsite analytical laboratory for analysis.

. Trench excavation concluded when onsite analysis (and offsite laboratory
confirmation) indicated that hazardous materials and contaminated soil
exceeding cleanup standards determined by the Washington Department of
Ecology had been removed.

. Prior to backfilling, information regarding each trench was recorded including:
the site number, rench number, trench dimensions and an inventory of waste

types excavated.

. After excavation the trench was backfilled with non-hazardous landfill wastes
and cover material, compacted, and regraded to the surrounding ground level.

. Clean fill material obtained from offsite sources was used in some cases. All
fill materials were sampled and analyzed before being brought onsite.

3.3 SUBSURFACE SOIL SAMPLIN(G

At the direction of USACE, CDM Federal collected subsurface soil/debris samples (including
background soil samples and soil samples from areas of stressed vegetation) during the
excavation of geophysical anomalies at the North Slope sites. Sample collection,
identification, labeling, packaging and shipping followed the procedures outlined in the Work
Plan Landfill Characterization and Remediation, Site H-06-1., Hanford North Slope
Washington and Addenda (CDM Federal 1994a-g). A field coding system was used to
identify each sample during the sampling program. Subsurface samples for offsite analysis
were numbered according to the following system:

Example sample number: ~ 94PSN90-A02-01-002

04 = Yéar designator: 1994
PSNS0 = Site_location: PSN 90; alternatively,
HO6L(E) = Site H-06-L East

HO6L(W) = Site H-06-1. West
HE3L = Site H-83-1.

PSN 04 = Site PSN 04
H1z2l. = Site H-12-1.

IGL = Igloo Site

HE3C = Site H-83-C
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BOV2 =
1214 =

A2 =
CS1 =
BG] =
BKG =
DS =
VR =
SV =

01 =
002

EBI
TB1

Sitz Bridge Overlook 2
Sitz PSN 12/14

Sample source: Anomaly A-2; alternatively,
Clean soil for fill material, Sample Location 1
Background samyle location 1

Background sample

Drum sample

Vehicle rack

Stressed vegetaticn area

Sampling Location: 1

Sample depth/type: 2 feet below ground surface, alternatively

Equipment rinsate blank
Trip Blank

Laboratory analyses conducted on soil/debnis samples inciuded one or more of the following
analytical methods: volatile organic ¢ompounds (SW-846 Method 8260), semi-volatile
organic compounds (SW-846 Method 8270), pesticides/PCBs (SW-846 Method 8080), 8
RCRA metals (SW-846 Methods 6010/7000 Series) and total petroleum hydrocarbons
(WTPH-HCID, WTPH-G, WTPH-D, and 418.1W). A complete description of the numbers
and types of samples collected, including QA/QC samples, is presented in Section 4.0.
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4.0 RESULTS

The following section presents the results of the geophysical surveys, wenching/excavation
activities and subsurface soil sampling ¢onducted at the Hanford North Slope sites.

4.1 GEOPHYSICAL SURVEY RESULTS

Geophysical surveys of the Hanford North Slope sites were performed by CDM Federal
subcontractor Harding Lawson Associates (HLA). Survey results are summarized below. A
more detailed discussion is presented in the geophysical survey reports in Appendix A.

4.1.1 H-06-L SITE

Geophysical survey information for much of the H-06-L Site is available from earlier site
investigations (WHC 1992). Areas covered under these earlier investigations were extended
to cover adjacent, suspect areas during the current characterization effort. EM and MAG
surveys were conducted in three areas on a 20-foot grid spacing interval over an area of
approximately 7.8 acres. Figure 4-1 is a location map of the H-06-L. Site showing the areas
surveyed and the new anomalies found from these surveys. The six new EM and MAG
anomalies 1dentified in Figure 4-1 and one (A-23) located on Figure 4-2 indicate disposal
cells {demolition debris, refuse and metallic debris) not identified by the previous geophysical
studies (WHC 1992). The earlier investigation resulted in 37 anomalous areas marked in the
field. Figures 4-2 and 4-3 portray anomalies from both current and previous investigations.
Each anomaly was excavated, and the waste types were inventoried. Results of all
excavation/trenching activities are summarized in Section 4.2. The geophysical interpretation
maps obtained from the EM and MAG surveys are included in Appendix A.

4.1.2 H-12-C SITE

An area of approximately 50 feet by 200 feet ar the H-12-C Site was subject to geophysical
surveys using both EM and MAG. This survey encompassed a linear depression suspected of
being a waste burial area. Figure 4-4 shows the area surveyed. No areas of anomalous
geophysical response were detected. A slight increase in terrain conductivity near the center
of the linear depression can probably be attnbuted to higher moisture content. As a result of
the geophysical surveys, no further investigations were conducted at the H-12-C Site.

4.1.3 H-12-L SITE
Geophysical surveys of the H-12-L Site covered two separate areas, H-12-L-1 and H-12-L-2.
The first area, H-12-L-1, is a rectangular depression with approximately 15 feet of relief. A

survey grid of about 140 feet by 220 feet was established at this site. The H-12-1-2 Site is a
broad grassy area of about 80 feet by 120 feet.
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Figure 4-5 is a map of the :4-12- -1 Sire depicting the single geophysical anomaly detected at
this site. Figure 4-5 also shows topographic features of the site and vegetation at H-12-L-1.
Figure 4-6 15 a map of the H-12-_-2 Site depicting the area investigated. Figure 4-6 also
shows topographic features of the site end vegetation at H-12-L-2. No areas of anomalous
geophysical response were detectzd at this site. No additional investigation was conducted at
the H-12-L-2 Site.

4.14 H-8I-R SITE

Geophysical investigations at the H-81-R Site covered an area of 160 feet by 180 feet (Figure
4-7). The area surveyed was sparsely vegetated and the terrain relatively flat. No
geophysical anomalies were detected within the survey area. However, a reconnaissance
survey consisting of two perpendicular transects at a low mound 175 feet north of the survey
area indicated the presence of buried debris. This single anomaly was characterized by a
response on both EM and MAG instruments.

4.1.5 H-83-C SITE

The H-83-C Site is characterized by disturbed 1opography consistent with the presence of
demolished building foundations. Two raised areas contain evidence of sheet metal and
demolition debris. A low mound approximately 80 feet northeast of the survey area also
appears related to a former structure. The L-shaped survey area consisted of a main portion
measuring 350 feet by 200 feet with an extension to the northeast measuring 100 feet by 160
feet (Figure 4-8). Geophysical data suggested the presence of reinforced concrete or buried
debris in three areas, each coincident with a topographically raised feature. Evidence of a
buried pipeline, possibly a water line, was present between two of the anomalies. The third
anomaly 1s present outside of the gridded survey area and was delineated based on a
reconnaissance survey.

4.1.6 H-83-L SITE

Geophysical survey information for a third of the H-83-L Site is available from earlier site
investigations (WHC 1992). Areas covered under the earlier investigations were extended to
cover adjacent, suspect areas during the current characterization. EM and MAG surveys were
conducted around the entire perimeter of the previously surveyed H-83-L area on a 20-foot
grid spacing interval over an area of approximately 4.8 acres. Figure 4-9 is a location map of
the H-83-L Site showing the perimeter area surveyed and the new anomalies identified as a
result of this survey. The geophysical anomalies identified in Figure 4-10 include those
identified in both the current and previous geophysical studies (WHC 1992).

4.1.7 PSN 01 SITE

Figure 4-11 illustrates the 160 foot by 90 foot area surveyed at the PSN 01 Site. The site is
relatively flat and vegetation is characterized by grasses. In general, geophysical data
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collected did not suggest any arzas of buned wastes. Isolated, low-magnitude MAG
responses were interpreted to represent minor small metallic objects and not landfill materials.
No further investigation was conducted at this site.

4.1.8 PSN 04 SITE

The six anomalies previously identified at the PSN 04 Site (WHC 1992) were confirmed by
HLA during the current characterization. Figure 4-12 is a location map of the PSN 04 Site
showing the perimeter area surveyed and the six anomalies identified during the previous
investigation. The verification survey generally confirmed the locations and dimensions of
the anomalies as previously determined No new areas were surveyed during the current
investigation.

4.1.9 PSN 12/14 SITE

Geophysical surveys of the PSN 12/14 Landfil: Site covered an area of about 600 feet by
1,200 feet (Figure 4-13). EM and MAG surveys were conducted on suspect areas delineated
by USACE. Fourteen distinct geophysical anomalies, indicative of buried debris, were
identified. Most of the anomalies were characterized by a large, high amplitude EM
instrument response suggesting buried metal and other conductive materials. At least one
anomaly (A-2) yielded little or no MAG response suggesting variations in soil type or
conductivity.

4.1.10 PSN 72/82 SITE

A relatively flat site, PSN 72/82 is a grassy clearing among sagebrush. An area of 150 feet
by 200 feet was surveyed using EM and MAG instruments (Figure 4-14). Small amounts of
barbed wire and other debris were present at the surface. These areas of minor surface debris
caused minimal variations in geophysical instrument response. No evidence of buried
materials was detected. No additional investigations were conducted at the PSN 72/82 Site.

4.1.11 PSN 90 SITE

Figure 4-15 is a map of the geophysical survey grid and the geophysical anomalies identified
within the PSN 90 Site measuring 450 feet by 280 feet. The site is characterized by grasses
and sagebrush, disturbed topography and abundant surface debris. Several large pieces of
sheet metal were associated with mounds of soil and rubble in portions of the site. Three
high-amplitude geophysical anomalies in the northern portion of the site were associated with
these mounds and surface debris. A fourth anomaly, indicative of small amounts of shallowly
buried metal was not identified in the field and was therefore not subject to subsequent
excavation and trenching. This anomaly was noted during data reduction in the office.
Geophysical information for a fifth anomaly, A-5, is consistent with a bured pipe, possibly a
waterline from a nearby wellhouse.
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4.1.12 BRIDGE OVERLOOK SITES

The Bridge Overlook Sites consists of two separate areas. each characterized by sandy sotls
and gently sloping terrain. Both sites were littered with old lumber and lesser amounts of
glass and metallic debris. The Bndge Overlock 1 Site survey was conducted within an area
of 200 feet by 100 feet (Figure 4-16). An area of 200 feet by 300 feet was surveved for the
Bridge Overlook 2 Site (Figure 4-17). Four areas of anomalous geophysical response,
indicative of buried materials were identified at the Bridge Overlook 2 Site. No anomalies
were detected within the Bridge Overlook | survey area.

4.1.13 IGL.OO SITES

Figure 4-1% is a site map of the geophysical survey grid depicting the single geophysical
anomaly identified within an area of 160 feet by 120 feet at Igloo 1. Figure 4-19 is a map of
the geophysical survey grid and the single geophysical anomaly identified within an area of
310 feet by 160 feet at Igloo 2. Each site contained a large raised area which was sparsely
vegetated. A single large and well-defined area of geophysical response was coincident with
each of these mounded areas. The strong instrument response suggested metal was present
within 5 feet of the surface of the ground.

4.2 TRENCHING/EXCAVATION RESULTS

Areas of anomalous geophysical response at each North Slope site were excavated to evaluate
buried wastes. At least one trench was excavated through each anomaly unless noted below.
The locations of each anomaly, as well as the locations of background samples and stressed
vegetation sotl samples, are depicted in Figures 4-1 through 4-19. Table 4-1 presents a
summary of the wenching activities including: excavation completion dates, approximate
wench dimensions, approximate volume of material excavated, number of soil samples sent
offsite for analysis and a waste inventory for each anomaly excavated. All potentially
hazardous materials were segregated and placed on Port-a-Pads or on minimum 6-mil
visqueen sheets. Smaller quantities of potentiaily hazardous materials stockpiled on the Port-
a-Pads were later transferred to DOT-approved 55-gal. drums. A waste inventory is included
in Appendix E.

Three trenches were excavated in Anomaly A-1 at Site H-83-C. Two other anomalies at Site
H-83-C appeared to coincide with reinforced concrete present in former building foundations
and, at the direction of the USACE, were not excavated.

During the field work at PSN 04, the geophysical anomalies previously identified (WHC
1992) were redesignated. Previously designated Anomalies A-1, A-2, and A-3 in PSN 04
West were redesignated as A-2, A-3, and A-4. Previously designated Anomaly A-1 in PSN
04 South was redesignated as A-5, and A-1 1n PSN 04 North was redesignated as A-6.
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SUMMARY OF TRENCHING ACTIVITIES
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

H-06-L Westf A-1 4726/54 30x12x3 40 0 Construction debris: corrugated steel, gypsum wall hoard, tar, paper, wire, wood
H-06-L West/ A-2 4/26/94 T0x12x3 93 0 Bottles, 1 o1l filter, lumber, rags, light bulbs, several rusted 5-pal. cans (one w/ residsial
oil)
H-06-1. Wesl/ A3 4726194 Ix3x3 i 0 One coil of wmsulated wire o
H-Ub-1 Wesl/ A-4 S/04/9:4 60 x 15 x 18 600 T 4 T CllilSS,;\—fl—lt:"Z.lnL-Ldl"lK)n battenes, lumber, 1 engine block, | S-pal cane dned pym
(lead based), burned trash, 1 S-gal. gas can {empty) {PID = 60 ppm), stained soil
(PID = 20-50 ppm)
1o, Westy A-S 4/25/94 1sUx 15 x 8 B0 3 Lumber, scrnpﬂilr';:n, :llﬁminum‘ cable, pipe, c“()n“cn-:nint;rul1’hic. tent, rciéphmu- pole, car
frame, T 55-gab Jdiwias (PIHS - 60 ppun, 1 33-pal. drum roofing tr (P10 - 10 ppm |
J-gal. can ol
1 06-1, Wesiy A-6 425794 iB0x i5x8 8 U Rusted sheet metal, | 55-gal. drum emply, transite, note; Al\()rna];;‘ﬁ\ms -gxca\.'aicd_
concurrently with the A-5 Anomaly
H-06-T. West/ A-7 4/23/94 100x 15x4 222 2 Aluminum sheet, car hood, pipe, 6 empty [-gal. cans inseciicide (laheled DT,
Chiordane, kerosene, PEHD} =3.8 ppm), 3 5-gal. cans bube ail. empty burned cans, bottles,
wood, transite lile. scrap wire, 1 S-gal. can with residual dried paint (PID = 12 ppmd
e ed
1-06-L West/ A-B 4/23/94 5x5x1 1 0 One roll of barbed wire
H-06-L. West/ A-9 4/22/94 Ix3x4 ! 0 No metallic debris or evidence of disturbed soil
H-06-L West/ A-10 472394 4x6x3 3 4 Steel reinforcing mesh, burned lumber
H-06-1. Wesl/ A-11 4/23/34 Sx5x3 3 0 Scrap metal: wire, rebar, angle iron
H-06-1. West/ A-12 4/26/94 62x10x7 161 i Wire spool, burned lumber, bottles, wire, empty paint cans, gypsum board, steel
1-06-1. Wesi/ A-13 14/26/94 xioxd 4 0 Trash: bottles, cans, copper wire, paper, shoes, rags, | 5-gal. oif can {empty}, 1 5-gal.
can ethytene glycol, 3 5-gal. cans {all empty) hydraulic oil
H-06-1. West/ A-14 4/22/94 0xd4x3 4 0 Two pieces of sheet metal, wire, 2 S-gal pails (crushed) note: A-14 contained 2
S5x4x2 2 0 anomalies
H-06-1. West/ A-15 4/22/94 12x20x 5§ 44 0 Copper wire, pipe, [ood cans, lumber, paper, 2 5-pal. cans (flaltened and rusled)
H-06-1. West/ A-16 4422794 75x12x3 100 2 Building debris; concrete, feacing, cable, wire mesh, bottles and cans (beverages),
25 x12x3 £k 0 scrap cable one 55-gal. drum empty (PII) = 12 ppmy), 1 S-gal. can lube ail empy, note:

A-16 consisted of 2 anomalies
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TABLE 4-, (continued)

SUMMARY OF TRENCHING ACTIVITIES
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

H-06-L West/ A-17 4/21/94 12x12x 8 27 1 Trash; bumed paper and wood, bottles, cans, serap cable, | 5-pal can rusted orly i
4x6x3 3 0 contents. several crushed S gal empty buckets, noter A 17 contained 1 anomalics
8x8x5 12 0
———— r—l
Hi-Ub-1. West/ A-i8 NA NA - NA ¢ Anomaly A-18 could not be located
11-06-1. West/ A-19 4721194 200% 109 667 3 Copper wire, burned lumber/ paper, halteries, oily mes/ stained soil (010 = 2 ppot 2
empty S-gal. drums, soda/ bleach boties. 1 55-pal drum femprn
._ﬁ*(}ﬁ-l- West/ R-i() “4”9,/94 6x10x6 13 2 Lumber, wheel rim. collasped ail drum. trash, glase, bottdes (cologne | beverapes)
burnedt pupes, potenbad asbesos, Dgall can with iesidual diwd paiii, consitucuon
debnis
1106 West/ A-21 41984 | 6x3x3 2 0 Butned paper, glass, trash, scrap wire, steel plate
MO0 WesvA-22 | 41983 | 3x3x2 I 0 One roll of rusted harbed wire
H-06-1. West/ A-23 4/26/94 Wx 10x 4 44 f} Burned paper, wouod, bottles, stainiess sieel, T 55-gal. drum (rusted and crushed) filled
with buticd dash, nule. Anvitaly A-23 was excavated concafTentiy with the A 14
Anomaly (HLA-1)
H-06-1. West/ A-24 4/26/94 60x12x3 80 0 Glass, burned lumber, pipes, wire, empty pmnt cans (HPA-2)
H-06-L West/ A-25 4£26/94 S4x15x9 270 0 Beverage bottles, lumber, scrap metal , insufated wire, auto bumper, angle iron, crushed
deteriorated diums (HLA-3)
H-06-1. East/ A-1 571394 65x 15 x 14 505 10 Construction debris; lumber, sheet metal, plywood, barhed wire, 6-cylinder engine
block, stained soil {PID = & ppm), approximately 600 cy of DDT-contaminated soiis
(PID = 6-8 ppm).
H-06-L East/ A-2 5/02/94 45x12x6 120 0 Concrete blocks, glass, paper, cans, minor sheet metal, metal cork screw anchors.
H-06-1. East/ A-3 4/28/94 28x22x4 91 0 Transite siding, 1 otl filter, concrete debris.
H-06-L East/ A-4 4/28/94 10x10x4 15 0 Two car engine blocks, 1 55-gal. drum, burned trash, bottles.
H-06-L East/ A-5 4127194 20x12x7 62 0 Bottles, cans, lwmber, 1 55-gal. drem (rusted), scrap metal.
H-06-L East/ A-6 5/03/94 65x15x 13 470 0 Car engine block and body, fiberglass insulated pipe, barbed wire.
1H-06-L East/ A-7 4/28/94 Wxi8x12 720 0 Ten concrete pole anchors w/ poles, 2 55-gal. drums (crushed), some lumber, burned
waste; lumber, glass, pipes, wire, newspaper.
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TABLE 4-1 .continued)

SUMMARY OF TRENCHING ACTIVITIES
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

H-06-1. East/ A-8 4/28/94 B0 x15x 10 445 0 Angle iron, glass bottles, sheet metal, 1 55-gat. drum (rusted and flattened), ! gal. can !
hydraulic fluid (empty), paper trash.

H-06-L East/ A-9 4/28/94 80 x 15x 10 5 0 One 5-gal. bucket conlaining black oily sludpe. burned paper, glass, trapsite. ripe and
siding, burlap sacks, wire, 1 5-gal. grease can, note: Ancmaly A-% was e xcavinien
concurrently with the A-8 Anomaly.

H-06-1. East/ A- 10 4/28/94 SOx18x 12 120 0 Food trays, silverware, steel pipe and angle iron, § 55-gal. diums icrushed), wire
spools, glass, burn drum, nole: Anomaly A- LU was excavated concumently with the ii
A-T Anomalv.

N 1-06-1 fast/ A-1) 4/29/94 220z 15x 12 1467 t _Ca;ch:isms and Vcngirnc. 2 5-gal. cans (empty), concrete debns, 1 S-gal. can w/ Dlack tar
sub., bumed wasies, Dolues, lumber, paper, cans, wire, scrap metal, 10 galvanized trash
cans, several 55-gal. drums (crushed), 1 toilet bawl.

| H-06-L Easty A-12 4727194 50x22x 12 489 2 Several galvanized trash cans, beverage botles, scrap metal, scveral 1-gal, antifreese
cans {emply), pipes, burned lumber, canvas tarp, 1 55-gad. drun (crushed/ rusied) w/
residual black oily malenal.

H-06-L Easy A-13 | NA NA NA 0 Anomaly A-13 could not be located,

H-06-1. East/ A-14 4127194 [2x12x1 5 1 Empty paint cans (l-quart, 1-gal.), 1-gal can insecticide (zmpty) (P11) = 9.8 pprn), 2 5-
gal. cans containing restdual black tar substance.

H-N6-1. East/ A 15 NA NA NA O Anomialy A-15 was not located dunng tield reconnaissance.

H-06-L East/ A-16 472794 6x5x1 1 0 Steel Sign (21 x 3f1), (HLA-4),
H-06-L Eastf A-17 4/29/94 20x15x 12 1467 0 (I1.A-5} Anomaly A-17 was excavated concurrently with the A-11 Anomaly.
H-06-1. East/ A-18 4728094 22x 14x 14 160 0 No evidence of any buried wastes or disturbed soit (HLA-6).
H-06-L East/ A-19 4/28/94 50x6x7 78 0 Boiler tank, scrap metal; pipes and sheet metal, hurned lumber, several S-gal. drums
(crushed) car chassis and engine, (HLA-7).
H-12-C NA NA NA 0 Geophysical investigations yielded no evidence of bured wastes at the site. No
excavation work was conducted.
H-12-L NA NA NA 0 Geophysical investigations yielded no evidence of buried wastes at the site. No
excavation work was conducted.
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TABLE 4-1 (continued)

SUMMARY OF TRENCHING ACTIVITIES
HANFORD NORTH SL.OPE
LANDFILL CHARACTERIZATION

H-81-R/A-1

M2/94

10x10x2

e e

Anomaly was detecied within a low meurd. Upon excavation. foundation was
encountered. No matedal was removed.

H-83-C/A-1

7504

W0x4xts
100x4x2
55x4x2

necustrmnds Mo

Building demolition dehric and a 127 wide conerats elah wara »
matenal was removed.

H-83-C/a-2

Na

NA

H-83.C/A2

{-83-L/A-1

NA

NA

6/16/94

SGx15x 12

333

Geophvsical investigations sugpected apnmaliee coineident with reinforsd conoen. G
building foundations. No excavation work was conducted.

Geophysical investigations suggested anunsadics concident wiuh remforced concrete 1n
building foundations. No excavation work was conducted

Burn pit; paper, bottles, wood scrap. rusted food cans, 3 35-pal. deoms fempiy.
PID=0.0 ppm), miscellancous metal pipes, 1 batlery {carbon zinch, 1 empty 5-gal. can
(diesel).

H-83-[/A-2

6/15/94

65x8x8

154

Spent messile component (booster engine), scrap metal, muscellaneous wood timbers
concrete rubble, sereen mesh, 15 gal. can {copty, PID=0.0 ppm), washing machine

agitator,

H-83-L/A-3

6/16/94

SOx12x 12

480

Burn dehris, sheet metal, 5 55-gal. drums (empty, PID=0.0 ppm), botiles, swamp
cooler, wire, | trash can, I pas mask filter, 1 rusted stove, 1 tetephone pole.

H-B3-LjA-4

6/16/94

25x25x8

185

Five spouols of wire, metal lid, 10-15 partially bumed burlap sacks (P1D=0.0 ppm),
burned scrap woad, sheets of plastic (visqueen), misc. scrap woud, 1 shell casing 30-00
(empty).

H-R3-L/A-5

6415094

4x5x2

1.5

Stee! cable.

H-83-1./A-6

6/15/94

4x5x2

1.5

Surface debris; 7 telephone poles/scrap timber, 64 1-qt. cans of P[.-MED Lubricating
Oil {most {ull, not leaking).

H-83-L/A-7

6/15/94

0

Surface debris; | trash can lid, no geophysical evidence of buried metal.

H-83-L/A-8

6/17/94

25x5x4

1 55-gal. drum (empty, PID=0.0 ppm), scrap sheet metal, plastic visqueen, concrete
rubble, and scrap wood (construction debris).

H-83-1L/A-9

6/20/91

40x 15x 10

222

I metal grate, lots of metal debnis, 1 5-gal. can filled with sand (PID=0.0 ppmy,
miscellaneous construction debris, wall board, metal plumbing, bottles and cans, | 5-
gal. bucket (empty).
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TABLE 4-1 (continued)

SUMMARY OF TRENCHING ACTIVITIES
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

H-83-L/A-10 6/20/94 20x8xS5S 30 0 Scrap metal debris, burn matenial, lamher, wire, rusied pipe (PID=00 ppmd bottlec i
S5x5x4 4 burn pit debris (PID-8.0 ppn). ”
10x20x5 37 !
PSNVOI - NA NA e WFJ?\ u (icophysical investigations yielded no evidence of bunied wastes al the sile. No
excavation work was conducled.
PSN U4(EY A-1 8/9/94 12§x5x9 177 E Barbed wire. cork screw metal wire pnts miee wire matal honee S5 2ol i "
(PID=75.0 ppm inside drum).
i NN A6 3;]6/95 tx5 .\:_ 5 i 87013 2 i ioig metal prpe Piii=u.u [T
PN D4(S) A-5 87 [Uf4 22x06x6 24 I Demotiyon debns, conerete rubble, square metal rebar, o few rusted pipes (PIH=00
ppm).
-
PSN 04(WY A-2 8/9/94 S0x7x6 78 * Abundant ransite, a few cabonized batienes, glass houies, rusted metad (P1D=6.0
ppm).
SN OHWY A-3 8/9/94 ii2x5x§ ik N Bricks, bernea wood, mise. metat debns (PLD=4() ppm).
PSNO4(W) A-4 8/9/94 B0x5x4 59 1? Bottles, rusted trash/debris, wire, burn debns, large sheet melal debris (1[D=0.0 ppm).
10x5x3 5.5
55x5x25 25
S2x10x5 96
PSN 12/14 A-1 7/14/04 2I0x 10x 6 470 0 Glass botues, rusted tn cans, misc. 2-in. diameter pipes, misc. triash, 12 5-gal. cans of
lubrication oil (residual ¢il), wire and anchors, 1 S-gal. can with dried tr like
substance, 1 1-gal. can hydraulic oif {(empty}, sheet metal, | hot-water heater. copper
wite, many beverage bottles, burned lumber, coffee cans, gypsum board. boots, screen,
electic insullators, 1 1-gal. empty paint can.
PSN 12/14 A-2 1594 12x4x2 4 0 No evidence of bured debris.
i2x4x2 4 0
14x3x4 6 0
I2x2x4 4 0
[4x2x4 4 0
15x2x4 4 0
4x2x4 4 0
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TABLE 4-) \continued)

SUMMARY OF TRENCHING ACTIVITIES
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

PSN 12/14 A-3 71494 80x I15x6 270 0 Copper wire roll, 1 5-gal. bucket {empty}, wood, | electric insulator, light £
mise. bottles, transite tiles, 1 S-gal can {empty, PID = 0.0 ppm), | gal. cun punt
thinner (empty, PLI> = 0.0 ppm), 3 5-gal. cans (wath residual cil), I rotl steet cabie, H
hurn debns, serap metal H
B u
PSN 12/14 A-4 7/14/94 75x8x6 135 0 Washing machine, sheet metal, rebar, bottles, cans, broken glass. Lent canvas, wooden
debris, T S-gal. can Lubrication oil (empty, PID = Q.0 ppm).
PSN I AS 44 inBxo 15 U Lumber. '
L PAN 1213 A6 7504 80 x 1Sx R 358 t Meral debris) shee: :'.a_!_wr't;, 'J.'i.r*.;i;'.r;d wood debis, bottles wiid scrap un, 1 Zt-pal.
rusted bucket (empty, PID = G0 ppm). | metal pipe (10 ft x 2 10 tent anchors,
lelephone pole.
PEN 1211 A T T 55 K% i5x 8 250 4] Insulated ware, burn pit debns.
PSN 12/14 A-9 15094 8xdx2 2 0 No evidence of bunied debrs.
20x5x4 15 ¢
HHxdx2 4 ¥
4xd4x2 4 0
22x3x4 10 0
12x4x2 4 0
PSN 12/14 A-10 /15594 41t x 10 170 0 Household-type trash. 1 [0-gal. lube oil fempty. PIDY = 00 ppm)
25x 1 x 10 160 0
PSN 12714 A-11 T/15Mm94 830 xI5x8 355 0 Burn pit rubble, botlles, cans, paper, 1 stove, 1 35- gal. drum {empty, P11 = 0.0 ppm),
1 1-gal. can of dried paint {tested negative for Ph), | washing machine.
PSN 12/14 A-11-1 7/15/94 0x10x 8 120 0 7 Burn pit debris, concrete, bumed wood, glass, | car battery (segregated), plastic
sheeting, 2 1-gal. paint cans (empty).

PSN 12/14 A-12 741594 S0x5x4 35 V] Botiles, bum pit ashes, paper, concrete rubble, oil filters.

PSN 12/14 A-13 7715094 95 xS x 4 70 0 1 10-1t x 2-in metal pipe, 1 waler heater, [ 5-pal. can of engine oil (empty), | 55-gal.
burn barrel, | 55-gal, crushed drum (empty, PID = 0.0 ppm.), several 1 gal. cans filled
with concrete,

PSN 12/14 A-14-2 T/E5/94 140 x 15 x 10 780 0 Demolition debns, bottles, deteriorated plywoad, burn pit debris, paper, wood, sheet
meltal, steel pipes {various diamelters), concrete, mebar, wall board, cinder blocks, wire
mesh, bottles, 3 5-gal. cans.
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TABLE 4-. continued)

SUMMARY OF TRENCHING ACTIVITIES
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

PEN 12/14 A-14.3 594 65x15x8 290 0 Assorted demolition mubble, plastic sheeting, eeinforcing wire, insulation, wall board,
broken glass, wood, plywood, metal pipes. bottles, scrap metad, wire, electrontes tbes |
- H|
PSN 12/14 A-8-1 7/1494 B0 x 15x4 180 0 Rusted beverage cans, assorted glass bottles, several 1 gal. paint cans (ail empty, PIf) ?!i
0.0 pprmY, wood debris, U1 gal. wan of hydiadlic MTuld Conpiyde b diy vl by ieiar
cable, | 5-gal. can of engine oil (empty), 2 5-gal. paint cans {empty). !
I'SN 12/14 A-B-2 T/E4/94 30x 20 x 4 235 0 Many beverage bottles, wire coils, rusted cans, wood debiis, denolinon debris. buin it E
debnns, many | (. Purex boitles. |
3
PSN 72/82 NA NA NA o Geophysical nvestigations yictded s vidence of Ba i |
excavation work was conducted.
PSN 907 A- 1 7/13/94 4x 10125 2 0 Sheet metal, burned wood, nails, and charcoal (PID=2.0 ppmy.
60x 10528 55
PSN 80/ A-2 NA NA NA 0 Not excavated at the direction of the USACE due 1o similarity to A-1.
PSN 907 A-3 71394 Tsx6x 15 25 n Niyevidence of buped waste o disturbed sobi (PID-0.0 ppang
I5x5x 1.5 4
PSN G0/ A-4 NA NA NA ) Nut excavated, anomaly not tdentified uniil offtce dats reduction.
PSN 907 A-5 NA Na NA 0 Buried pipeline, not excavated,
PSNOO/IVR? 712/94 106 x23x 1.5 135 P Twuo used oil flters lying on surface, dark gray stained soil (PID=1.0 ppm).
Bridge Overlook Site 1 NA NA NA 0 Geophysical investigalions yiclded no evidence of buried wasles at the site. No
excavation work was conducted.
Bridge Qverlook Site 712094 20x 10x 8 59 0 Burned wood fragments, 1 5-gadlon can (rusted) (PID = 0.4 ppm, same as background),
2/A-1 1 2" x 2" piece of sheet metal, 1 5-oz lighter fluid can {rusted and empty), 1 radio
hattery pack, 1 can of talcum powder, assorted beer cans and bottles.
Bridge Overlook Site 71294 0x5x5 g 0 I stove pipe, runor sheet metal, scrap metal, 1 1-gallon paint can (segregated and
2/A-2 placed in paint waste drum at [{-83-L).
Bnidge Overlook Site T/12/94 5x5x5 4.5 0 1 8" length of steel cable, empty 1-qt can Jubricating oil (PI1} = 0.4 ppm, same as
2/A-3 background)
Bridge Overlock Site 7/12/94 15x10x8 44 0 Emply 1-qt motor oil can, 1 door knob, assorted wood debns, 1 small picee of sheet
24A-4 metal.
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TABLE 4-. (continued)

SUMMARY OF TRENCHING ACTIVITIES
HANFORID NORTH SLOPE
LANDFILL CHARACTERIZATION

Igloo 1/A-1 714/94 125x15x 1.5 10 0 Metal stripping {pallet banding?): encountered R” concrete slab at 2 hos (B1D-0111
SOX6x 1.5 17 ppm). !
Igloo 2/A-1 /14194 0x5x 1.5 6 0 Concrete stah at 2° bgs. ' o 4
TOTAL 17892 |

NA = Not Applicable

' Joes not include duplicate samples.
FVR = Former Vehicle Rack

e sample collected fiomn A1 ACL ACS, aid A4 Al aliguot was taken [1om cach anomaiy with the exception of the YOU sample, which was taken from A-3
Composite sample collected from A-5 and A-6. An aliquot was taken from each anomaly with the exception of the VOC sample. which was taken from A-6



Geophysical Anomalies A~ and A-3 a1d contaminated soils at a former vehicle maintenance
rack were excavated at the PSN 90 Site. Geophysical Anomaly A-2 was not excavated, at the
direction of USACE, based on the presznce of sheet metual at the surface, which was identical
to the sheet metal encountered during the trenching at A-1. Anomaly A-3, suspected to be a
buried pipe. was also not excavated at “he direction of the USACE. Anomaly A-4 was
identified during geophysicil data reduction after field excavation activities had been
completed. Therefore, this anomaly wes rot excavated. Geophysical data for this anomaly
suggest the presence of a small, shallow burnied metal object.

4.3  SAMPLING AND ANALYTICAL RESULTS

All Hanford North Slope samples were collected at the direction of the USACE. Soil and
water samples collected during this investigation were sent to a USACE-certified laboratory,
Environmental Science and Engineering (ESE). for chemical analysis and subsequent EPA QC
Level 1II data packages. However, chemical analysis and subsequent EPA QC Level IV
(CLP-equivalent) data packages were performed on 10 percent of the submitted samples.
Total petroleum hydrocarbon (TPH) analyses were conducted on H-06-L samples by ESE.

All other TPH analyses were conducted by 1JSACE-contract laboratory NET Pacifie, Inc.
Quality Assurance/Quality Control (QA/QC) sampies collected during the investigation
include: sori duplicates, soil split samples (sent to the USACE QA laboratory), equipment
rinsates, and trip blanks. The total number of soil and water samples collected by site and the
parameters analyzed are presented in Tables 4-2 and 4-3. Sample identification numbers
(Hanford Environmental Information System [HEIS]), CDM Federal, and ESE), dates of
collection and sample descriptions are summarized in Table 4-4. Analytical results for all
soil, debris, and water samples reported during this investigation are included in Appendix C
(background samples) and Appendix D (site and waste characterization samples).

At a large number of sites investigated, no suspect hazardous or contaminated materials were
encountered. Anomalies at these sites typically contained demolition debmns, bum pit refuse,
scrap metal, concrete slabs, and other uncontaminated materials. Sampling at these sites was
typically limited to background samples or composite samples of material collected from the
bottom of exploratory wenches. These ‘clean sites” are not discussed further in this section.

At other sites, small to Jarge quantities of potentially hazardous or contaminated materials
were encountered. At these sites, more sampling was warranted. Samples of waste were
collected to confirm contamination and to help identify proper treatment and/or disposal.
Samples of native soil material were commonly coilected below suspected wastes to
determine if all contarninated materials had been removed. The sections below discuss
sampling and analytical results for those sites where suspect materials were encountered.

4.3.1 SITE H-06-. WEST/ANOMALY A-4W

On April 25. 1994, during the initial excavation of the A-4W anomaly, onsite PID screening
of excavated soil indicated elevated organic vapor emissions of up to 60 ppm at 5 feet below

LR HNFD 014/DFTENLIN.RPT/102194/m! 4-49



TABLE 4-2

TOTAL NUMBER OF SOIL/DEBRIS ANALYSES
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

[W/p60Z0 1/ v3 19V LS TY NI/ ¢ 10 (I4NH H'T

Volatile Organic Compounds | SW-846 8260 23 15 1 2 5 3 2 3 1 1 1I
i
Semi-Volatile Organic SW-846 8270 23 15 | 2 5 4 2 3 { o
Compounds di . 1
PesticidesPCBs | SWRG 880 | 23 15 IEE 5 4 2 3 1 } R
8 RCRA Metals! SW-R46 - 27 T € 1 2 R
601077000 ! ! |
1 ST e e S I S S .
Total Petroleum 418.1W? 23 s ] 2 6 3 2 I
Hydrocarbons ‘ | | ' ‘ | l

As, Ba, Cd, Cr, Pb, Hg, Se, Ag.

Washington State Modified Method; includes WTPH-HCID (hydrocarbon identificanoni. WTPH-G (gasobine), WTPH-Dy tdieseD, and WTYPH-21R T Mavlified
theavier otis), .

Includes an offsite sample of clean fill for backfilling the A-04-W and A-01-E trenches,
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TOTAL NUMBER OF AQUEOUS SAMPLES
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

TABLE 4-3

:
Volatile Organic Compounds SW-846 8260 4 1 ! {
Semi-Volatile Organic SW-846 8270 2 I 1
Compounds
Pesticides/PCBs SW-846 8080 2 1 !
8 RCRA Metals' SW-R4n 2 1 i

6010/7000

Total Petroleum Hydrocarbons 418.1 2 1 ]

As, Ba, Cd, Cr, Pb, Hg, Se, Ag.
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TABLE 4-4

SAMPLE SUMMARY
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

H-06-L

4/19/M94 | BOBSW3

94HO6L(W) -A20-01-004

Sample of soil beneath rusted, crushed 5-gal. can. No evidence of
hazardous materials or stained soil.

H-06-L

4/19/494

BOBSW4

94HOBL(W) -A20-02-006

Soil sample from beneath buried wastes; wastes contained several
rusted, crushed drums. No evidence of hazardous materials o
contamination.

H-06-L

H-U6-L

4/19/94

BOBSWS

94HO6L(W) -A19-01-008

4/20/94

BOBSW6

94HO6L(W) -A 19-02-007

Suspected "clean” soil sample from beneath an otly 5-gal. can
segregated on port a-pad as petroleunt-conbuninated mareriag, Sigia
PID response inside 5-gal. can (2 ppm above back groundy,

Sample from an area of oily soils and an oily rag segregated on port-
a-pad as petroleum-contaminated material. PiD response 5 ppm above
background.

H-06-L

4/20/94

BOBSW7

Y4HOOL(W) -A19-03-005

Sample collected from within a rusted and collapsed drum. No
evidence of hazardous materials or contamination other than
oceurrence of drum. Material segregated to port-a-pad.

H-06-L

4/20/94

BOBSWE

94HO6L(W) -A19-04-005

Duplicate of 94HOBL{W) -A 19-03-005.

H-06-L

4/21/94

BOBSW9

94HO6L(W) -A17-01-003

Sample of oily soil beneath crushed 5 gal can containing oily residuce.
Stained soil and can segregated on port-a-pad as petroleumn-
contaminated material.

H-06-L

4/22/94

BOBSX0

94HO6GL(W) -A16-01-002

Sample from within a crushed 55-gal drum containing hardened, black
residual material.  PID response of 12-15 ppm above background
inside drum. Drum and soil segregated to port-a-pad.

H-06-L

4/22/94

BOBSXI

94HOGL(W) -A16-02-003

Sample of "clean" soil from beneath drum sampled as 94HO6LIW) -
A16-01-002.

H-06-L

4/22/94

BOBSX?2

94HOGL(W) -AD7-01-001

Sample of soil directly below 6 crushed 1 gal insecticide {DDT and
chlordane) cans. Cans and soils segregated to port-a-pad.
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TABLE 4-4 (continued)

SAMPLE SUMMARY
HANFORD NORTH SIL.OPE
LANDFILL CHARACTERIZATION

94HOBL(W) -A07-02-005

Sample of "clean” soils collected beneath insccticide cans and soils

H-06-L 4/23/94 { BOBSX3 11
sampled as 94HO6L(W) -A-07-01-001. Sample split with USACE QA
lab.

H-06-L | 4/2394 | BOBSX4 | 9AHO6L(W) -A05-01.EBI | 1 | Equipment rinsate blank.

H-06-L. 4/23/94 | BOBSXS | 94HO6L(W) -A05-01-004 | 12 | Sample of "clean" soil collected from beneath a drum segregated ©
poet-a-pad as paint wastes, PITY response inside drmm was 60 ppn
above background. i

i

H-00-1. 4723794 BOBIXO | 94HUGLI W)Y -A0S-01-TBI z Trip hlank.

H-NA-1 472504 1 BOBSX7 | 94HO6L{W; -A0S5-02-003 i3 | Sample of soil from within a rusted, crushed 35-gai. dram segregated
to port-a-pad. Drum contained a black tar-like residual materinl witls a
positive PID response of 10 ppm above background.

H-%-L 4/2504 BOBSXER | 94HOSL(W) -AD5-03-004 14 Sample of "clean” soil from beneath drum sampled as 94HO6L (W)
ADS-02-003,

H-06-L. 4/25/94 | BOBSX9 | 94HO6L(W) -A04-01-005 15 Petroleum-contaminated soil sample from anomaly which eventually
yielded approx. 200 cu yds of conlaminated soil. All suspected
contaminated materials segregated to plastic sheets and secured,

H-06-L 4/25/4 | BOBSYO0 | 94HO6L(W) -A04-02-012 16 Suspected "clean™ soil sample from beneath soil sampled as
94HO6L(W) -A04-01-005. This material was eventually segregated to
plastic sheets as petroleum-contaminated material.

H-06-L 4/27/94 | BOBSYI 94HO6L(E) -A14-01-001 17 Sample of seil from beneath a single insecticide can. Soil and can
segregated to port-a-pad.

H-06-L 4/2194 | BOBSY2 | 94HO6L(E) -A14-02-001 18 | Duplicate of 94HOGL(W) -A14-01-001,

H-06-L 4/27/94 | BOBSY3 | 94HOGL(E) -A12-01-010 19 | Oily soil from the area of a crushed 55-gal. drum. Drum and soil

segregated to plastic sheet as petroleum-contaminated material.
Sample split with USACE QA lab.
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TABLE 4-4 (continued)

SAMPLE SUMMARY
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

" " H . . ,

H-06-L 4/27/94 | BOBSY4 | 94HO6L(E) -A12-01-012 20y Sample of "clean” soil collected from beneath soil sampled as
94HO6L-A12-01-010.

H-06-L 4/29/94 | BOBSYS | 94HO6L(E) -A11-01-007 21} Sample of "clean” soil collected from benealh several "S-g;u. cans and )
a 55-gal. drum containing a black (ar-like residue  Dnann canc il ﬁ
potentially contaminated soils removed to port-a-pad. EPA Level 1y,

H-06-L 512194 BOBSY6 | 94HO6L(E) -ANL-01-010 22 | Sample of soil from A-le spoil pile. Soit had a hydrocarbon odur and
4 positive response oni PID (615 ppm above bachground), caiui
determined 1o be contaminated with DDT.

H-06-L 5394 | BOBSY7 | 94HO6L(0) -CS1-01-000 | 23 | Clean fill matorial for refilling and erading A-dw and A s

[ HO6-L S/3/94 | BOBSYS | 94HOGL(E) -BG1-01-002 | 24 [Background soil sample, H-06-1 {east). Sample split with Washington
Department of Ecology.

H-06-L 57394 BORSYY | 94HOGL(E} -SV1-01-001 25 Composite surface soil from "stressed vegelation” areas, H-00-L (easl),
Sample split with Washington Department of Ceology.

H-06-L 51394 BOBSZ0 | 94HO6L(W)Y -BG2-01-002 26 Background soil sample, H-06-L (west).

H-06-L 5/3/94 BOBSZI | 94HO6L(W) -BG2-02-002 27 1 Duplicate of sample 94HO6L(W) -BG2-01-002,

H-06-L 5/4/94 . EOBSZ2 94HOSL(W) -A04-03-020 28 "Clean S0il” sample from bottom of the A-4w excavation. Sample
split with USACE QA Iab.

H-06-L 5/4/94 BOBSZ3 | 94HO6L(W) -A04-04-008 29 | Sample of soil from A-d4w excavation with positive PID response (25-
30 ppm above background). Sample split with Washington
Department of Ecology. EPA Level 1V,

H-06-1. 5/4/94 BOBSZ4 | 94HO6L(W) -SV2-01-001 30 | Composite surface soil from "stressed vegetation” arcas, H-06-1L
(west). EPA Level TV,

H-06-L 5/4/94 BOBSZS5 | 94HO6L(W) -BG3-01-002 31 Background soil sample, H-06-L (west).

H-06-L 5/4/94 BOBSZ6 | 94HO6L(W) -BG3-01-TB2 4 Trip blank,
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TABLE 4-4 (continued)

SAMPLE SUMMARY
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

H-06-L 5/4/94 BOBSZ7 | 94HO6GL(W) -WC1-01-000 32 Waste characterization sample, tar-like material and associated soils,
H-06-L (west).
H-06-L 5/4/94 BOBSZE | Y4HOALIW)Y-WC2.01-000 33 | Waste characterization sample, paint wastes wnd associated soils, 1 ;
. 06-L. (west), IE
 H-06-L 5/9/94 | BOBSZY | 94HUGL(W)-SV2-01-EB2 | 11 | Equipment rinsate blank. |
H-06-L TARYSL) BOBTOO B4HO6L{E)-A01-02-005 34 Composite sample of soil and wastes {rom the A-I_Ezlél}{ﬁtjl;n’nfl;
spoil pile. Sample split with USACE QA lab.
4.6t 1384 | BOBTOI | S4HOGL(E) ADI-3-005 | 35 | Duplicate ol 94HUGL{E)ADI-UZ-005,
H-U6-L 5/13M4 BOBTO2 94HOOL(E)-AQ01-04-014 -36 Sample of "clean” soil l'l’UlI“l. botiom Qfmlhe A-1 East Anomaly
excavaiion. EPA Level iv.
H-06-L 5/1394 | BOBTO3 | 94HOGL(E)-A01-05-012 | 37 |Sample of "clean” soil from cast wall of the A-1 East Anomaly
excavation.
H-06-L S/II 3/94 T BOBT04 94HO6L(E)-A01-06-010 38 | Sample of "clean” soil from west wall of the A-1 East Anomaly
excavation,
H-06-L 5/13/94 | BOBTO5 | 94HO6L(E)-WwW1-01-000 13 Wasle waler from decontamination of sampling equipment
H-06-L 6/6/94 BOBTO6 | 94HO6L(E)-A01-07-008 39 | Sample of DDT contaminated soil taken from the bottom of the AGLE !
excavatuon (NW corner, 8 {t. bgs). This sample correlates (0 onsite
analysis; AQLE-35-08 (1-10 ppm DDT).
H-06-L 6/7/94 BOBTO7 94HOOL(E)-A01-08-011 40 Sample of "clean soil” from the wall of the AOIE excavation (NE
side, 11 ft. bgs), Level IV analysis. This sample correlates to onsite
analysis; AOIE42-11 (<1 ppm DDT).
H-06-L 6/7/94 BOBTOR 94HO6L(E)-A01-09-011 41 Duplicate of soil sample 94HO6L(E)-AQ1-08-011.
H-06-L 6/7/94 BOBT(Y 94HU6L(E)-AQ1-10-011 42 Sample of "clean soil” from the wall of the AQTE excavation (NW

side, 11 fi. bgs). This sample correlates to onsite analysis; ADTE-43-

11 (<1 ppm DDT).
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TABLE 4-4 (continued)

SAMPLE SUMMARY
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

Sample of “clean soil" from the bottom of the AOIE excavation (NW

H-06-L 6/7/94 BOBTI10 | 94HO6L(E)-AQ1-11-012 43
side, 12 fi. bgs). This sample correlates to onsite analysis; AO1E-52-

12 {<1 ppm DDT). Sample was split with USACE (A Lab i

H-06-L 6/194 | BOBTILI | 94HOGL(E-A01-12:012 | 44 [Sample of "clean soil” from the bottom of the AGIE cxcavation (NE |

' corner, 12 f1 bgs). This sample correlates to onsite analvsis: AGTE-33-
12 (<1 ppm DDT)

I 7 e T ]
H-NA-T 6/%/04 BOBTI? | 94HOGL{E) AD1-09-EB3 2t | Equipment rinsate blank. :
H-(b-1. a/xMa BOBA9X 1 94HO6L(E)-WW2-02-000 ' Waste water from the decontamination of smpling cqmp:nc:\.ijm
H-12.L 8/10/94 | BOC3Gi S4H1ZL-BGi-0i-00i 13 | Background soil sampie taken 80" west of SW corner of geophysical

survey houndary,

H-83-C 15/94 | BOC3C4 94HEB3C-BKG-01-002 3 Background sample from Site H-83-C, split with USACE QA
laboratory.

H-83-C /1594 | BOC3CS | 94HB3C-BKG-02-002 6 | Duplicate of 94H83C-BKG-01-002.

H-83-L. 6/15/94 BOC399 94HR3L-A06-01-001 1 Sample of diesel contaminated soil taken from the surface al the A6
anomaly. This sample correlates to onsite analysis, AG-01 (500 ppin
diesel),

H-83-L 6/16/94 { BOC3B0 94HR3L-BG1-01-002 2 Background soil sample taken south of H-83-L Landfi{l {outside of the
HLA geophysical grid). Sample split with USACE QA Laboratory.

H-83-L 6/16/94 | BOC3B1 94HR3L.-A06-02-002 3 Sample of "clean soil” collected beneath the surficial diesel
contaminated soil at A6, This sample correlates 10 onsite analysis;
A6-02 (ND diesel).

H-83-L 6/16/94 | BOC3B2 94HE3L-A06-03-002 4 Duplicate of soil sample 94H83L-A06-02-002.

H-83-L 6/17/94 | BOC3B3 94H83L-CS2-02-000 5 Clean fill material from a second source located approximately 2 miles

cast of H-83-L on Highway 24 for refilling and grading additional
excavations.
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TABLE 4-4 (continued)

SAMPLE SUMMARY
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

H-83-L 6/1794 | BOC3B4 94HB3L-A06-02-EB1 1 Equipment rinsate blank, split with USACE QA Lab.

H-83-L 6/20/94 | BOC3BS O4HB3L-A03-01-005 6 Soil sample taken from within a rusted S-gallon container, previously
excavated and segregated from the A3 anomaly. This sample
correlates (0 onsite analysis A3-01 (<1000 ppm dicsel. Soi} was
discolored and vily, Level TV analysis.

H-83-L 6/20/94 BOC3B6 94HR31.-A03-01-TB1 10 Trip Blank. !

PSN 14 8/9/94 BOC3FE 94PSNO4-A 1/4-004 10 Compnsilé xzunplé collected in native material a1 hase of excavation,
One aliguat taken from A1 through A.4

PSN (4 894 BOCIr~ FATSNGS-D5-001-02 e Black viscous siudge 1 53-gal drum discovered 10 A-1 Bast
(PID=75.0 ppm inside drmm}

PSN 4 8/10/94 | BOC3FY | 94PSN0O4(S)1-BGOL-01-001 il Background soil sampie taken 38" west and §° south of NE corner of
PSN 04(S).

PSN 04 S/iUEMN ] hUCBOD D4PSNU4(8)-A04/05-003 12 | Composite sample collected in native material at base of excavation.
One aliguot taken from A-5 and A-6 (CDM Federal) AKA
A-1(8) and A-1(N).

PSN (4 8/11/94 BOC3G4 94PSNO4W-A05/06-01- 3 Equipment nnsate brank, split with USACE QA Lab,

EBI
PSN 12/14 /1584 | BOC3C6 941214-BGE-01-002 42 Background samgple from PSN 12/14 Site.
PSN 12/14 /1504 | BOC3C? 941214-WC1-01-000 43 [ Composite waste characterization sample of oily soils from PSN
12/14, Anomalies A-1 and A-3.

PSN S0 712094 | BOC3IBR 94PSN90-VR-01-003 1 Composite sample of “clean soil” from base of excavation at furmer
vehicle maintenance rack.

PSN 90 11294 | BOC3B9 94PSN90-VR-02-001 2 Composite sample (rom hydrocarbon contaminated soil pile excavated
from former vehicle rack area.

PSN 90 713M4 | BOC3C2 94PSN90-BKG-01-002 3 Background soil sample taken about 360" SE of former vehicle rack.
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TABLE 4-4 (continued)

SAMPLE SUMMARY
HANFORD NORTH SLOPE
LANDFILL CHARACTERIZATION

PSN 90 7/13/94 | BOC3C!

94PSN90-VR-01-EBI

Equipment rinsate blank, split with USACE QA Lab.

Bridge Overlook 2

7/12/94

BOC3C0

94BOV2-BG1-01-002

Background sample from Bridge Overlook Site 2,

[gloo 1

771494

BOC3IC3

941GL-BKG-01-002

Background soil sample taken about 60" south of Igloo .




ground surface (bgs). At the direction >t the USACE, soil sample 94H-06-L (W)-A04-01-005
was obtained from five feet bgs in order to characterize the soil contamination. In addition, a
second soil sample (94H-06-1. (W) -A(14-02-012) was obtained from a depth of 12 feet bgs to
determine the depth of contamination. Total petroleum hydrocarbons (TPHs) were detected in
both 94H-06-L (W) -A04-01-005 and 94H-06-L (W)-A04-02-012 with concentrations of 2,040
mg/kg and 381 mg/kg, respectively. In addition low concentrations of polycyclic aromatic
hydrocarbons (PAHSs) (dibenzofuran 380 ug/kg; 2-methylnaphthalene 3,600 ng/kg;
naphthalene 960 pg/kg; and phenanthrene 570 ng/kg) and DDT (67.8 pg/kg) were detected in
94H-06-L (W)-A04-01-005. Because of the elevated levels of TPHs discovered at depth,
excavation at the A-4W anomaly was halted pending consultation with regulatory agencies
regarding appropriate cleanup levels. After conferring with the Washington Department of
Ecology (Ecology) the USACE directed that an action level of 100 mg/kg was to be used as a
guideline for the removal of soil contaminated with petroleum hydrocarbons. This value
represents the more conservative of two TPH cleanup levels required by the Washington State
Model Toxics Control Act (WAC 173-340) and actually applies to soils contaminated by
gasoline,

On May 3, 1994, excavation of the A-4W anomaly resumed in the area where TPH
contaminated soil had been previously removed (south end of the anomaly). PID readings
were obtained from each scoop (2 cy) of excavated soil. As the excavation proceeded to 18
feet bgs, PID readings ranged from 2 to 70 ppm. Generally, PID readings decreased as the
A-4W trench was expanded from the original excavation (4/25/94). Another characterization
soil sample (94H-06-L (W)-A04-04-008) was obtained along the northern perimeter of the A-
4W tench, eight feet bgs and split with Ecology. PID readings ranged from 20-30 ppm in
the vicinity of this sample. Petroleum hydrocarbons were detected in this sample at a
concentration of 82 mg/kg. As the excavation approached 20 feet bgs, PID readings
diminished to background levels and there was no evidence of visual soil staining. Soil
sample 94H-06-L (W)-A04-03-020 was taken at 20 feet bgs, to confirm the absence of
contamination at the bottom of the A-4W excavation. Petroleum hydrocarbons, PAHs, and
pesticides were not detected in this sample.

The excavation of A-4W was discontinued when PID readings were observed to be at
background levels and there was no further visual evidence of soil contamination. In total,
approximately 200 cy of petroleum hydrocarbon contaminated soil was segregated and
stockpiled on and covered with 6 mil thick visqueen sheeting for later determination of
appropriate treatment and/or disposal. The A-4W wench was backfilled, compacted, and
regraded with "clean” soil from the A-4W excavation and with fill material transported from a
source located six miles east of the site. A sample of this fill material (94HO6L[0]-CS1-01-
000) had been previously analyzed to confirm that the soil was "clean."

4.3.2 SITE H-06-L. EAST/ANOMALY A-1E

Excavation of the A-1E anomaly began on May 2, 1994; the majority of excavated material
consisted of demolition debris (lumber, sheet metal. plywood, concrete blocks, pipes and
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rebar). As the excavation progressed to the southemn boundary of the anomaly, onsite staff
noted an unusual odor. Soil appeared moist and cohesive and had a "solvent-like" or
"msecticide-like” odor. PID readings obtained near this soil ranged from 6-8 ppm above
background. At the direction of USACE, sample 94H-06-L (E}-A01-01-010 was obtained
from 10 feet bgs to characterize the soil. DDT and associated breakdown by-products, DDD
and DDE, were detected at concentrations of 2,080 mg/kg, 786 mg/kg and 44.4 mg/ke,
respectively. PAHs detected in this sample include: 2-methylnaphthalene (77 mg/kg);
naphthalene (3.2 mg/kg); phenanthrene (16 mg/kg); and pyrene (5.4 mg/kg). TPH was
detected at 4,920 mg/kg in this sample.

~-Although no insecticide cans. were recovered from the A-1E excavation, it is suspected that
the insecticide detected in the A-1E wrench is similar in composition to the empty 1-gallon
cans labelled "Insecticide, Roach and Ant Control" found in the A-7W and A-14E
excavations. The ingredients listed on the labels of these containers included: DDT 5%,
chlordane 2%, kerosene 77.9%, auxiliary solvent 15%, and an odor neutralizer 0.1%.

Ecology established 1 mg/kg (1 ppm) as the action level for the removal of soil contaminated
with DDT from the A-1E excavation. Due to the low volatility of DDT and kerosene (and,
therefore, the inability to confidently screen for these contaminants with direct-reading
instruments), Enviroguard™ Field Test Kits were used to screen soil for potential DDT
contamination. The Enviroguard™ Field Test Kits for DDT have a | ppm detection limit.
Onsite analysis (utlizing Enviroguard™ Test Kits) of the segregated piles indicated DDT
contamination greater than 10 ppm. A composite sample (94H-06-L (E)-A01-02-005) and a
duplicate sample (94H-06-L (E)-A01-03-005) were obtained from the segregated piles to
confirm the onsite analysis. DDT was detected in both samples with concentrations of 695
mg/kg and 611 mg/kg respectively. All of the soil from the segregated piles that was
determined through onsite screening to have DDT concentrations greater than 1 ppm (1
mg/kg) was then stockpiled on, and covered with, 6 mil thick plastic sheeting.

On May 12, 1994 excavation of the A-1E anomaly resumed along the southern boundary of
the existing trench. Enviroguard™ Soil Test Kits were used to screen the soil for DDT
concentrations in order to determine the extent of the excavation. A total of 34 onsite
analyses were performed with the Enviroguard™ Soil Test Kits under this phase of the field
program. Three soil samples for offsite analysis were obtained along the southern perimeter
of the A-1E trench. Soil samples; 94H-06-L (E)-A04-04-014, 94H-06-L (E)-A01-05-012 and
94H-06-L (E)-A01-06-010 were taken from the bottom, east wall and west wall of the
excavation in areas that had onsite screening results of less than 1 ppm. DDT concentrations
for these samples ranged from 0.004 to (.184 mg/kg (ppm), well below the action level of 1
ppm established by Ecology.

Removal of DDT-contaminated soil (above 1 ppm DDT) from the A-1E anomaly was
completed under a separate field mobilization. Removal of contaminated soils from the A-1E
anomaly resumed along the northern perimeter on June 6, 1994. During this phase of the
DDT-contaminated soil removal, Enviroguard™ Soil Test Kits were again utilized to screen
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soil for DDT contaminaticn. A total of 19 onsite analyses were performed with these soil test
kits. In addition, six subsurfuce soil samples (including one duplicate), one equipment rinsate
sample, and one decontamination wastewater sample were sent to ESE for offsite
Pesticide/PCB (SW-846 Method 8080} analysis. Sample identification numbers (HEIS, CDM
Federal, and ESE), dates of collection and sample descriptions are summarized in Table 4-4.
Analytical results for all soil and water samples obtained from the A-1E anomaly during this
soil removal operation are included in Appendix D.

On June 6, 1994, soil sample 94H-06-L(E)-A01-07-008 was taken from the A-1E excavation
(NW corner & ft bgs) to verify the accuracy of the Enviroguard™ soil test (onsite analysis).
This sample had an onsite DDT screening result indicating the presence of DDT at a
concentration between 1 - 10 ppm. Offsite analysis of this sample detected DDT at a
concentration of 2.23 mg/kg, venfying the accuracy of the onsite screening. This offsite
analysis also detected DDD, DDE, and dieldrin at concentrations of 0.148 mg/kg, 0.210
mg/ke, and 0.164 mg/kg, respectively. Five samples were obtained along the northern
perimeter of the A-1E trench for offsite analysis. Soil samples, 94H-06-L(E}-A01-08-011,
94H-06-L(E)-A01-09-011, 94H-06-L(E)-A01-10-011, 94H-06-L(E)-A01-11-012, and 94H-06-
L(E)-A01-12-012, were taken from the northeast and northwest walls and the bottom of the
excavation from areas that had onsite screening results of less than 1 ppm DDT.

The excavation of A-1E was discontinued when onsite screening results indicated that all soil
contamning DDT at concentrations exceeding 1 ppm (1 mg/kg) had been removed.
Approximately 600 cy of DDT-contaminated soil had been segregated and stockpiled on and
covered with 6-mil thick visqueen for later determination of appropriate treatment and/or
offsite disposal. The A-1E mench was backfilled, compacted, and regraded utilizing clean fill
transported from a source located 6 miles east of the site (reference sample 94H06L(0)-CS1-
(1-000).

4.3.3 SITE H-06-L/MISCELLANEOUS WASTE SAMPLING

At the conclusion of excavation and waste segregation acuvities at the H-06-L Site (excluding
excavation of DDT-contaminated soils at Anomaly A-1 East), small quantities of like wastes
accumulated on Port-A-Pads were consolidated. Waste types consolidated included paint
wastes and associated contaminated soils, war-like wastes and associated soils, and insecticide
cans and associated soils. Composite samples of paint wastes (94HOSL(W)-WC2-01-000) and
tar-like wastes (94HO6L(E)-WC1-01-000) were collected in order to characterize these
materials for disposal. Both samples were analyzed for VOCs, SVOCs, RCRA metals,
pesticides/PCBs, and TPH. The paint waste sample (94HO6L{W)-WC2-01-000) contained
lead at a concentration of 1810 mg/kg, xylene at 220 pg/kg, several phthalates (530 to 1,600
pg/kg). PAHs (2-methyl-naphthalene [140 pg/kg], naphthalene [250 pg/kg]), and low levels
of pesticides (DDT [161 pg/kgl). DDD [15.1 pg/kg], DDE [25 pg/kg]). The tar-like waste
(94HO6L(E)-WC1-01-000) contained petroleum hydrocarbons (255 mg/kg), lead (1,140
mg/kg), PAHs (total 196.5 mg/kg), and pesticides (DDT [356 ug/kgl, DDD [150 pg/kg], DDE
[422 ug/kglh.
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4.3.4 SITE H-83-L/ANOMALY A-3

On June 16, 1994, a 5-gallon can containing oily/discolored soil was excavated from the A-3
trench. Field screening using the Hanby™ soil test kit indicated that the soil contained
>1,000 ppm diesel. The 5-gallon can and its contents were segregated and placed on 6-mil
plastic visqueen. There was no evidence (visual or from PID field screening) of contaminated
soil surrounding the 5-gallon can in the trench. On June 20, 1994, at the direction of
USACE, soil sample 94H831.-A03-01-005 was obtained from within the 5-gallon can for
charactenization. Heavy oils were detected with a concentration of 90,400 mg/kg; diesel and
gasoline were not detected in the WTPH-HCID analysis performed by USACE-contracted
laboratory NET Pacific. In addition, low concentrations of several volatile organic
compounds (VOCs) (2-hexanone 13 ug/kg; acetone 95 ug/kg; and 2-butanone 35 ug/kg) were
detected in 94HR831.-A03-01-005. No other VOCs, Semi-Volatile Organic Compounds
(SVOCs). or Pesticide/PCBs were detected in this sample.

Ecology has established 200 mg/kg as the action level for the removal of soil contaminated
with heavy oils. The 5-gallon can and oily soil contents were covered with 6-mil thick
visqueen sheeting for later treatment and/or disposal.

4.3.5 SITE H-83-L/ANOMALY A-6

The A-6 anomaly consisted of a debris pile containing 7 telephone poles, 64 1-quart cans of
General Purpose Lubricating Oil (MIL-L-3150, American Oil and Supply Company, Newark,
NJ), and assorted scrap wood. The EM and Magnetometer Survey conducted by HLA on
June 15, 1994, indicated no evidence of buried metal or disturbed soil after the debris pile
was removed.

Upon completing the excavation of the A-2 anomaly on June 15, 1994, the telephone poles
and scrap wood from A-6 were placed into the A-2 trench prior to refilling and grading. The
64 1-quart cans of lubricating oil were double bagged and placed into a DOT-approved 55-
gallon drum. Oil-stained soil was observed in the vicinity of the 64 1-quart lubricating oil
cans after their removal. Field screening, using a Hanby™ soil test kit, indicated that the soil
contained approximately 500 ppm diesel. At the direction of USACE, soil sample 94H83L-
A06-01-001 was obtained to characterize the oil-stained soil at A-6. Heavy oils were detected
at a concentration of 14,900 mg/kg; diesel and gasoline were not detected in the WTPH-
HCID analysis. Lead was also detected at a concentration of 11.6 mg/kg.

On June 16, 1994, approximately two cubic yards of oil-stained soil were removed from the
surface at the A-6 anomaly. Soil sample 94H83L-A06-02-002 and duplicate sample 94H83L-
A06-03-002 were obtained from 2 feet bgs to confirm that all of the oil-stained soil from the
surface of the A-6 anomaly had been removed. Heavy oils, diesel, gasoline, VOCs, SVOCs,
and Pesticide/PCBs were not detected in either sample.
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Approximately 2 cubic yarcs of ol-stained soil from the A-6 anomaly were segregated and
stockpiled on and covered with 6-mul thick visqueen for treatment and/or offsite disposal.
The A-6 wench was backfilled and graded with clean soil from the H-83-L site.

4.3.6 SITE PSN 04/ANOMALIES A-1/A-6

During excavation of the A-1 anomaly on August 9, 1994, a partially full 55-gallon drum was
uncovered. The PID read 75 ppm inside the drum. The 55-gallon drum was segregated and
placed on plastic visqueen. There was no evidence (visual or from PID field screening) of
contaminated soil surrounding the 55-gallon drum in the trench. At the direction of the
USACE, waste characterization sample 94PSN04-DS-001-002 was collected from the black,
viscous "tar-like" material inside the drum which was about one-quarter full of the material.
Low concentrations of polycyclic aromatic hydrocarbons (2-methylnaphthalene [64.0 mg/kg],
and naphthalene [15.0 mg/kg|) were detected in this sample.

Other samples collected at the PSN 04 site were two composite samples of "clean” material
taken from the base of each excavation after excavation and screening were completed.
Sample 94PSN04-A1/4-004 was collected from anomalies A-1 through A-4, with an aliquot
taken from each anomaly excavation. Sample 94PSN(04-A04/05-003 was taken from
anomalies A-5 and A-6.

4.3.7 SITE PSN 12/14/ANOMALIES A-1/A-3

On July 14, 1994, during excavation of anomalies A-2 and A-3 at the PSN 12/14 Site, several
5-gallon cans with residual oil were encountered. These cans and associated oily soils were
segregated for offsite disposal. At the direction of the USACE, a composite sample (941214-
WC1-01-000) was collected to characterize these materials for appropriate disposal. This
sample was analyzed for RCRA metals, YOCs, SVOCs, pesticides/PCBs, and WTPHs.
Petroleum hydrocarbons were detected at a concentration of 65,000 mg/kg. The hydrocarbon
identification analysis (WTPH-HCID) identified heavy oils at 35,000 mg/kg. Other analytes
detected included: pesticides (aldrin [6.35 ng/kg], alpha-BHC [2.52 ng/kg], DDE [21.3
pg/kgl, DDT [6.37 ng/kgl, endrin [194 pg/kgl, heptachlor [26 pg/kg]) and acetone (17

ng/kg).
4.3.8 SITE PSN 90/FORMER VEHICLE RACK

As part of the PSN 90 Site invesngation. a former vehicle maintenance rack at the site was
excavated and remediated. Evidence of potential petroleum hydrocarbon contamination at the
former vehicle maintenance rack consisted of dark gray-stained soil and several ail filters
lying on the surface. Excavation took place on July 12, 1994, and all excavated soils were
placed on 6-mil plastic sheeting. Approximately 240 cubic yards of hydrocarbon
contamninated soil were removed from the former vehicle rack area and staged on 6-mil plastic
sheeting. When all potentially-contaminated soil had been excavated based on visual
evidence, five soil samples were collected for analysis with Hanby™ Field Test Kits for
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hydrocarbons in soil. The five samples. collected along the length of the former vehicie rack,
were analyzed onsite. Results for four of the five samples indicated petroleum hydrocarbon
concentrations below the Washington State standard of 200 mg/kg (200 ppm) for diesel or
heavy oil-contaminated soils. while the fifth sample contained approximately 200 mg/kg
diesel. Excavation resumed where the Hanby™ sample indicated contamination in excess of
the standard. After further excavation, a sample collected in the same area was determined to
contain heavy petroleum hydrocarbons at concentrations below the 200 mg/kg standard. A
composite soil sample, 94PSN90-VR-01-003, was collected of the "clean material” in the
bottom of the excavation and submitted for laboratory analysis. Offsite laboratory analysis
indicated no hydrocarbon contamination in this sample. A composite soil sample, 94PSN9(-
VR-02-001, was collected from the contaminated soil pile and submitted for laboratory
analysis. This sample had total recoverable petroleum hydrocarbons-Washington method
(TRPH-W) and heavy oil concentrations of 1,760 mg/kg and 1,860 mg/kg, respectively.

44  ANALYSIS OF BACKGROUND DATA

A total of 13 background soil samples were collected from sites on the Hanford North Slope
in order to form a base of comparison with samples collected from the landfills. Background
samples were analyzed for the same compounds as the landfill samples, with the exception of
the test for petroleum hydrocarbons. The background soil samples were collected from
outside of the potential landfill areas as delineated by the USACE, but generally within a few
hundred feet of the site with which it is associated. The samples were collected from
approximately 2 feet below ground surface in order to reduce the potential for surface
contamination. Appendix C consists of a table presenting the concentrations for compounds
detected in each of the background samples. The table also contains the average, the range,
and the standard deviation for all detected values among the samples. These statistics can be
used to evaluate whether compound levels in the Hanford North Slope samples are elevated.
Three of the background samples were collected from Site H-06-L West, and one each from
Sites H-06-1. East, H-83-L, Bridge Overlook 2, PSN-12/14. PSN-90. Igloo, PSN-04, H-12-L,
and a duplicate sample from H-83-C.

Three EPA Prionity Metals--arsenic, barium, and chromium--were detected in all 13 samples.
Arsenic levels ranged from 1.02-6.71 mg/kg, with an average value of 3.30 mg/kg. Barium
concentration varied from 34.9-136 mg/kg, averaging 98.28 mg/kg. Chromium detections
ranged from 3.73-12.5 mg/kg, with an average concentration of 8.10 mg/kg.

Acetone was detected at a level of 20 ug/kg in the sample collected from Site H-83-L. No
VOCs were detected in any other background soil samples.

DDT and its breakdown products, DDD and DDE were detected in several of the background
samples. DDT was detected in two of the three samples collected from Site H-06-1. West and
also in the sample from H-06-L East. The highest background concentration of DDT was

found in the H-06-L East sample, at 12.9 ug/kg; the two other detections were under 2 ug/kg.
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DDE was detected in the H-)6-1. Zast ¢r.d PSN-04 samples at less than 2 ug/kg, while DDD
was found only in the H-06-L East sample at 8.02 ug/kg.

Three phthalate compounds 'vers detectzd ir varying concentrations throughout the
background samples. Bis-(2-ethylhexyl  phthalate was detected in 7 of the 13 samples,
ranging in value from 120-4500 vug/kg and averaging 1071.43 ug/kg Di-n-buty! phthalate
was found only in the sample from the [gloo Site, at a concentration of 1800 ug/ke.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

This section discusses QA anc QC procedurss regarding the CDM Federal subcontract
laboratory utilized for sample analyses. A cursory or summary review of data was completed
1in order to provide a limited assessment of data quality. Field QA/QC is also discussed,
particularly deviations from the work plan and QAP;P.

5.1 LABORATORY

The laboratory analytical work associated with the Hanford North Slope sites was completed
by CDM Federal subcontract laboratory. Environmental Science and Engineering, Inc. (ESE)
of Gainesville, Florida.

Additionally, TPH analyses (for all sites except H-06-L) and QA analyses were conducted by

laboratories contracted to USACE North Pacific Division Laboratory. This report does not
include an evaluation of the quality of the data generated by USACE contract laboratories.

Table 5-1 summarizes the total number of samples submitted for analysis.

5.2 CHEMICAL DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative goals and limits established
for field and laboratory data that provide the means by which data reviewers can assess
whether the goals of an investigation have been met. The qualitative objectives provide
descriptions of what questions must be answered, what data must be collected, how the data
will be collected, what analyses are required. and how the data will be used. Essentially, the
qualitative objectives provide descriptions of how the data will be used to support site
restoration decisions. Qualitative DQOs for this field investigation are reviewed in the
following section.

Quantitative DQOs establish numeric limits for acceptable results. The numeric limits aid in
establishing a level of confidence and the degree of usefulness for the data collected as part
of the field investigation. The numeric limits are tied directly to the intended end use of the
data and include analytical detection limits, precision, accuracy, QC frequency, and
completeness.

The QA/QC data quality effort, as defined in the Work Plan for Landfill Characterization and
Remediation, Site H-06-L, Hanford North Slope, Washington and Addenda (CDM Federal
1694a-g), was to obtain EPA data quality Levels I, II1, and IV data.

521 METHOD DETECTION LIMITS

Method detection limits vary with analytical method, matrix type, and concentration of
interfering contaminants. The method detection limits presented in the Work Plan for
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TABLE 5-1

SUMMARY OF SAMPLES SUBMITTED
FOR ANALYSIS

H-06-L (West) 23 VOCs, SVQOCs, Pest/PCBs, vOC
8 RCRA Metals, TPH
VOCs, SVOCs, Pest/PCBs,
8 RCRA Metals, TPH
H-06-L (East) 15 VOCs, SVOCs, Pest/PCBs, SVQCs, Pest/PCBs, 8§
8 RCRA Metals, TPH RCRA Metals, TPH
6 Pesticides/PCBs
H-12-L 1 VOCs, SV0Cs, Pest/PCBs,
8 RCRA Metals, TPH
H-83-C 4 VOCs, SVQCs, Pest/PCBs,
8 RCRA Metals, TPH
i 8 RCRA Metals |
H-83-1L 5 VOCs, SVOCs, Pest/PCBs, vOC
8 RCRA Metals, TPH
1 8 RCRA Metals, TPH VOCs, SVOCs, Pest/PCBs,
8 RCRA Metals, TPH
T
PSN (4 3 VOCs, SVOCs, Pest/PCBs, | VOCs, SVOCs, Pest/PCBs,
8 RCRA Metals. TPH B RCRA Mctals
1 SV OCs, Pest/PCBs
PSN 12/14 2 VOCs, SVOCs, Pest/PCBs,
8% RCRA Metals TPH
PSN 90 3 VOCs, SVOCs, Pest/PCBs, ‘ VOCs, SVOCs, Pest/PCBs,
8 RCRA Metals TPH | 8 RCRA Metals, TPH
Bridge 1 VOCs, SVOCs. Pest/PCBs, .
Overloock 8 RCRA Metals. TPH
Igloo 1 VOCs, SVOCs, Pest/PCBs,
8 RCRA Metals. TPH
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Landfill Characterization a13 Remediation. Site H-06-L. Hanford North Slope, Washington,
QAPjP (Appendix A), Section 3.5.6, establish goals for all samples collected and submitted to
the analytical laboratory for analysis. Selected samples. 1n some cases, may have required
analysis by more than one method (e.g.. ICP and AA metals) to achieve the appropriate
detection limits for all analytes.

5.2.2 PRECISION

Precision is a quantitative term that estimates the reproducibility of measurements under a
given set of conditions. The acceptability of the precision can be determined if the reported

value is less than the Required Quantitation Limit.

Precision for a given set of tests is reflected by the analytical results of field and laboratory
duplicates, and is influenced by both field sampling and laboratory techniques. All field
duplicates were submitted blind (i.e., not marked as a duplicate sample) to the analytical
laboratory. Field duplicate samples are processed and analyzed by the same laboratory.
Laboratory precision is much simpler to quantitate, while field precision is unique to each site
and sampling matrix.

Field and laboratory precision is expressed &s 1elative percent difference (RPD), where:

RPD = Hl - X2|  yaqg
(X1 + X2} /2 ¢
and RPD = relative percent difference between duplicate results
Xland X2 = results of duplicate analyses
X1 - X21 = absolute difference between duplicates X1 and X2

Section 5.4.1 addresses issues of comparisor: with field duplicate samples.

Laboratory Control Samples/Laboratory Duplicates

Laboratory precision goals were met for most of the analytes. Laboratory control samples
(LCS) and laboratory duplicate sample results were utilized to assess laboratory analytical
precision. All LCS and laboratory duplicate RPD values were within acceptable EPA QC
limits.

Matrix Spike/Marwrix Spike Duplicate

Matrix Spike/Matrix Spike Duplicate (MS/MSD)) RPD values provide a means of assessing
the precision of a method. A random check of MS/MSD sample results indicate that RPDs
are in good agreement and within acceptable EPA QC limits for analytical data associated
with the Hanford North Slope sites.
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52.3 ACCURACY

Accuracy is a quantitative term that estimates the bias in a measurement system. Accuracy
for the entire data collection activity is difficult to measure because several sources for error
can exist. Errors can be introduced by anv of the following:

. Sampling procedure

. Field contamination

. Sample preservation and hancling
. Sample matrix

. Sample preparation

. Analytical techniques

Field sampling accuracy can be audited using field spiked samples, and laboratory accuracy
can be audited using matrix spikes and surrogate recovery results.

Factors indicating the accuracy of analytical data are:

. Surrogate Spike Recovenes
. MS/MSD Recoveries
. [aboratory Control Sample Recoveries

Accuracy 1s measured as the percent recovery (%R) for laboratory control samples (primary
QC criterion) and by the %R of the matrix spike samples (secondary QC criterion).

Surrogate Spike Recovernes

Surrogate recovenes were within acceptable limits for the majority of the samples analyzed.
A review of ESE analytical data indicates that a limited number of surrogate recoveries were
outside acceptable QC limits for various analyses. However, per method criteria, data are
acceptable based on remaining surrogate recoveries within EPA QC limits, for each respective
sample batch.

MS/MSD Recoveries

Recoveries associated with MS/MSD samples indicate that the majority of spike recoveries
are within acceptable QC limits. Limited review of analytical data indicates, for various
methods performed, some MS/MSD recoveries were outside acceptable EPA QC limits. Per
method criteria, for each respective analysis, data are acceptable based on the remaining
MS/MSD recoveries within established EPA QC limits.
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Laboratory Control Sample Recoveries

Laboratory control sample {I.(’S) spike recoveries, per a cursory review of analytical data,
indicate that LCS recoveries are within acceptable EPA QC limits for each method performed.

5.24 QC FREQUENCY

At selected locations, based on field observauons, duplicate samples were to be collected for
quality control purposes. Field quality control samples were collected at an appropriate
frequency of 10% and submitted to the laboratory blind. The quality control sample
frequency for the laboratory was at a rate of 5% or 1 sample per 20 sampies analyzed.

5.2.5 COMPLETENESS

Completeness is defined as the percentage of valid measurements. It estimates the amount of
valid data from a measurement system required to achieve a particular statistical level
expected under correct, normal conditions in order to meet project data goals. The level of
completeness goal for this project was defined as 90%. The level of completeness for the
analytical data exceeds this goal.

526 COMPARABILITY

Comparability is a qualitative term that expresses the confidence with which one data set can
be compared with another. Sirict adherence to standard sample collection procedures,
analytical detection limits, quantitation value units, and analytical methods assures that data
from like samples and sample conditions are comparable. This comparability is independent
of laboratory personnel, data reviewers, and sampling personnel. Comparability criteria are
met for the project if data quality objectives described in this document are achieved, or
defined to show that variations did not affect the values reported.

To assure comparability of data generated for the Hanford North Slope sites, CDM Federal
utilized standard procedures, such as EPA-approved analytical methods. Utilizing such
procedures and methods enable current data to be comparable to previous data sets generated
with similar methods. Additionally, future data sets generated, utilizing standard methods of
analysis, will be comparable to this data. Data available through the field activities allows for
comparisons to established cleanup requirements (federal and state) for the North Slope sites.

5.2.7 REPRESENTATIVENESS

Representativeness is a qualitative term that expresses the degree to which sample data
represent a characteristic of a population, parameter variations at a sampling point, or an
environmental condition. It estimates the effectiveness of the sampling scheme and indicates
whether sufficient samples were collected at the appropriate sampling locations.
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Samples collected at each site are representative of that respective site. Sampling procedures
identified in the Work Plan for Landfill Characterization and Remediation, Site H-06-L,
Hanford North Slope and Addenda (CDM Federal 1994a-g) were followed explicitly to assure
representative samples were collected and sampling procedures were consistent with QC
protocol.

5.3 LABORATORY QUALITY CONTROL

Laboratory QC parameters that are discussed include: analytical methods, holding times,
batch method blank analysis, matrix spike/matrix spike duplicate pair analysis (MS/MSDs),
and surrogate analysis. A limited QC evaluation was completed using the applicable portions
of the contract laboratory program (CLP) protocols where appropriate and SW-846 criteria.
Each of these QC parameters is discussed i the following subsections.

5.3.1 ANALYTICAL METHODS

Several analytical procedures were utilized 10 assess contaminant concentrations in a variety
of environmental samples. The following methods were used for this sampling program:

Soil/Debris/Aqueous Sample Analytical Methods

Analyte Technique (a) Extraction/Analysis
Method (b)
Volatile Organics GC/MS 8260*
Semi-Volatile Organic GC/MS 3540/8270
Pesticides/PCBs GC 3510/8080
Barium, Cadmium, ICP 3050/6010
Chromium, Lead, Silver
Arsenic AA 3050/7060
Selenium AA 305077740
Mercury CvV 7471
Total Petroleum Hydrocarbons GC/MS 9071/418.1W (¢}
(a) AA =  Atomic Absorption

ICP = Inductively Coupled Plasma

1% =  Cold Vapor

GC =  Gas Chromatography

GC/MS = Gas Chromatography/Mass Spectrometry
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(b) Methods are from 5F.A & W-8468 - Test Methods for Evaluation of Solid Wastes, 3rd
Edition. 1986

(c) Washington State modified method.

*Method 8260 was performed for analytes Lsted in Method 8240.

5.3.2 HOLDING TIMES

Anatysis and/or extraction holding time requirements are method analysis specific. Results
originating from samples that are analyzed or extracted beyond their respective holding times
are qualified as estimated or rejected, depending on the severity of the holding time violation
and the actual level of contamination seen in the sample. However, a violation of the holding
time requirements does not automatically require resampling and reanalysis for that sample.

All analyses were completed within the required holding times for all samples.

5.3.3 LABORATORY QUALITY CONTROL SAMPLES AND DATA
QUALIFICATION

Method Blanks

SW-846 defines a method blank as an analyte free matrix to which reagents are added in the
same values or proportions as used in sample processing. The method blanks should be
carried through the complete sample preparation and analytical procedure. The blank is used
to document any contamination resuiting from the analytical process.

A limited evaluation of method blank analvtical data for volatile organics indicates that low
levels of methylene chloride and acetone were detected. These compounds are common
laboratory contaminants and were detected at very low levels indicating a minimum impact on
data quality. Other low level detects were indicated for volatile organics. These levels of
volatile organics are such that data quality 1s not adverselv affected.

BNA and Pesticide/PCB method blank data indicate the presence of bis(2-ethylhexyl)phthalate
of up to 130 ppb. Bis(2-ethylhexyl)phthalate, at the levels detected, should be considered as a
laboratory contaminant. Additionally, low level 4,4-DDT contamination was detected in
method blanks. Levels encountered are at a very low level and will not have any effect on
data guality.

Overall data quality is not affected by low level method blank contamination for the analytes
of interest. No data qualification was noted.
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Laboratory Control Samples (LCS)

A laboratory control sample 1§ defined as a contrel sample of known composition. Agueous
and solid laboratory control samples are analyzed using the same sample preparation,
reagents, and analytical methods emploved for the samples received.

A limited review of LCS results indicates that LCS percent recoveries (%R) are within
acceptable EPA QC limits for all analytes. RPDs for LCS are discussed in Section 5.2.2,
Precision.

Matrix Spike/Matrzx Spike Duplicates

MS/MSD samples are created by taking additional aliquots of the sample collected in the field
for spiking at the laboratory with a known concentration of representative compounds of
interest, This technique allows for the evaluations of the effect of matrix interference on the
precision and accuracy of the data. Matnx interference is indicated when spike compound
recovery 1s inhibited but not affected in a spike blank. Spike recovery inhibition or
enhancement in the spike blank usually indicates laboratory/instrument analysis bias. Since
an MS/MSD usually represents one sample for the batch, no qualification of the sample data
is employed beyond that sample unless other Q(” data suggests that the performance inhibition
is broad based. For this to be true, surrcgate recovery would have to be similarly affected for
other sarnples. Decisions to further qualify data based upon spike recoveries requires
professional judgement. MS/MSDs were required to be analyzed at a frequency of 1 in 20
samples analyzed per sample matnx. RPDs for MS/MSDs are discussed in Section 5.2.2,
Precision.

Limited review of the analytical data for MS&/MSDs indicates several %R values above and
below EPA QC limits for all analytes within several batches. Further assessment of the
analytical data suggests that the remaining MS/MSD recoveries, with respect to each sample
batch are within established EPA QC lirmuts,

Surrogate Spikes

Surrogates are organic compounds stmilar in chemical nature to contaminants of interest.
Known amounts are injected into each sample as in the case of the blank spike and matrix
spike. Surrogate spikes allow for an evaluation of sample preparation and system accuracy
with respect to each sample and chemucal class. Surrogate analysis is method specific.
Additionally, the use of surrogate spikes serves effectively as a standard addition procedure to
verify the absence of matnx effects.

A limited review of surrogate spike recoveries {%R) indicates that most are within acceptable

EPA QC himits for all analytes. Problems associated with poor surrogate recoveries include:
dilution of matrix spikes, sample heterogeneity. and matrix in interference. Data quality is
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not affected since most of tie surrogates were within acceptable QC limits and/or laboratory
established (LE} QC Limats.

54  FIELD QUALITY CONTROI.

Actvities performed and procedures followed in the fieid that can potentially affect the

quality of data obtained include: sampling methods, sample handling and shipping, sample
preservation, holding times, equipment decontamination, and calibration of field equipment.

All sampling was performed in accordance with the Work Plan for Landfill Characterization
and Remediation, Site H-06-L, Hanford North Slope. Washington and addenda, developed by
CDM Federal and approved by USACE. Additionally, sample handling, shipping, and
equipment decontamination were performed in accordance with the aforementioned
documents.

54.1 FIELD DUPLICATE SAMPLES

A field duplicate sample is a field replicate of the sample from an identical sampling point.
Field duplicate results can indicate sampling technique precision. An evaluation of relative
percent difference (RPD) values between positive contaminant values contained in both
sample and sample duplicate is made, and the results are compared to previously accepted
RPD criteria for sample collection precision for the matrix. RPD performance is highly
matrix and method dependent therefore, a high degree of variability is usually indicated.

Acceptance criteria used for the aqueous field duplicate is as follows:

RPD < 25% - Good field sampling precision
RPD < 50% - Fair field sampling precision
RPD > 51% - Poor field sampling precision

Acceptance criteria used for the soil field duplicate is as follows:

RPD < 35% - Good field sampling precision
RPD < 60% - Fair field sampling precision
RPD > 61% - Poor field sampling precision

Field duplicate samples results, indicating significant dilution or variation in detection limits
will not be assessed. RPD values for field duplicate samples are summarized in Table 5-2.
RPD values were within acceptable agreement for the majority of field duplicate samples
completed.

RPD values for duplicate soil samples 94H06L(E)-A14-01-001 and 94HO6L(E)-A14-02-001
were calculated at 80 for DDD and 70 for DDT. As assigned by the aforementioned criteria
for soil RPDs, the RPD values are considered poor. Wide variations in RPD values, with
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T. ES52

RPDs FOR FIELD DUPLICATES

BY SITE
. satioor - [ atiostany |
R . A01-02-005 | AQLAI005 |
ARSENIC mg'kg 3.75 3.52 6% 6.88 6.98 1% 4.7 5.11 8% 5.42 5.5¢ 2%
BARIUM mglkg 100 107 % 105.00 111.00 6% 114.00 117.00 I 125.00 107,00 154
CHROMIUM mglkg 7.45 5.56 29% 14.10 14,90 6% 71.69 7.47 3% 14.90 16.00 7%
Dbb uglkg - - 3790.00 1630.00 RO% - - - 269000.00 276000.00 3%
DDE uglkg 74 85.5 14% 2130.00 1870.00 13% - - 22100.00 280060.00 24%
DDT wplkg 64.6 8.6 0% 11600.00 5600.00 70% 1.66 1.4} 12% 695000 00 611000.00 13%
- LEAD mgkg - - . - - 24,50 23.60 1%
ETHYL NAPTHAL [ ug/kg - [ - - - - - - - 3800.00 290000 27%
PHENANTHRENE | .g/kg - - - - - - 2106.00 2500.00 8%
PYRENE uglkg - - - - - 750.00 850.00 13%
AIDRIN 1gfkg - . - - £2 70 <3 an 13
DIELDRIN ““3“‘8 - - - o - - - 1980 A0 IGO0 i 1
ACETONE uplky -- -- - - - - -- - -
ARSENIC mglkp 1.16 1.00 15% 2.76 2.56 8%
BARIUM mg/kg 71.20 77.60 9% 93.00 96.10 %
CHROMIUM mp/kg 4,71 5.16 9% 12.50 12.20 2%
DDD gk - - - - - -
DDE uglkg - - - - - -
DDT ug/ke - - - . - -
LEAD mefkg - - - - - -
ETHYL NAPTHAL| ngrke - - - - - -
PHENANTHRENE} .grkg - - - - - -
PYRENE velkg - - - - - .
ALDRIN uglkg . - - . - -
DIELDRIN ugikg - - - - - .
ACETONE uglkg 17.00 24.00 33% - - -




respect to soil samples, car be expectedd. These variations can be artributed to the
heterogeneous nature of the sampies.

5.4.2 TRIP BLANKS AND RINSATES

Trip blank analytical data indicates that no target analytes were present within the trip blank
samples.

Rinsate analytical data indicates that no target analytes were present within rinsate sampies,
with the exception of bis(2-ethylhexyl) phthalate detected at 2.2 pg/l within rinsate sample
94HO6L(W)-A05-01-EB1. Detection of this analyte is likely due to laboratory contamination
since bis(2-ethylhexyl) phthalate is considered a common laboratory contaminant.

54.3 DEVIATIONS FROM FIELD PROCEDURES

Methods and procedures employed in the field during the Hanford North Slope Landfill
Characterization and Remediation followed the Work Plan, Landfill Characterization and
Remediation, Site H-06-L, Hanford North Slope, Washington and subsequent addenda (CDM
Federal 1994a-g). Significant changes in technical approach (e.g., the change from complete
waste excavation to exploratory trenching) were documented and approved in advance in the
site specific work plan addenda. Some other, typically minor, changes or deviations to
procedures were made in the field with the concurrence of USACE site representatives. A
summary of these deviations is provided in Table 5-3.

55 DATA USABILITY SUMMARY

Based on a limited review of analytical data generated by Environmental Science and
Engineering, Inc., these data meet the basic requirements outlined in the Work Plan for the
Hanford North Slope, Site H-06-L and Addenda (CDM Federal 1994a-g). In order to develop
a more definitive description of data usability, a more extensive review would be required.
Overall, the data should be considered acceptable for their intended use.
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TABLE 5-3

DEVIATIONS FROM FIELD PROCEDURES

Work Plan, 4.1.2; QAPjP 6.1

USACE Ordnance Expent was to inspect
each area prior t excavation.

Based on historical information and
inspection of wastes from numerous
excavauons at the H-06-L site, USACE
Ordnance Experts waived this requirement
for remaining North Slope work.

WP 4.1.3

CDM Federal was 10 provide equipment
and operators for radiation screening,

Radiation screening equipment was
provided by Battelle Pacific Northwest
Laboratories and operated by USACE
personnel. Additionally, the CDM Federal
subcontract laboratory, ESE, conducted
radiation screening of all samples received
from the North Sippe investigations.

WP 4.2: QAPJF 6.1

Geophysical investigations were to be
conducted using EM, MAG and Ground-
penetrating radar (GPR) eguipment.

GPR equipment was not utilized. Power
requiremnents and vehicle restrictions made
use of thie equipment impractical.
Satisfactory results were achieved using
EM and MAG equipment alone.

WP 4.3

Anucipated maximum trench dimensicns

were 3 ft wide, 20 ft long, and 11 ft deep.

Actual rench dimensions varied widely
and frequently exceeded these anticipated
maximums. Trenches at the H-06-L Site
were excavated untit all buried wastes had
been removed. Subsequent investigations
at other North Slope sites utilized trenches
of approximately 5-10 ft wide and as deep
and long as necessary to reach
undisturbed/uncontaminated aterials.

WP 44.1

At least one sample was to be collected
from each anomaly excavated.

All sampling was done at the direction of
the USACE. After initial excavations
yielded wastes such as coils of barbed
wire, construction debris, and other non-
hazardous materials, the USACE, DOE
and regulatory agencies concurred that
sampling would not be required at each
anomaly.

WP 4.4.6; QAPP 11.0

Extra sample volume requirements were
stated for MS/MSD szamples.

ESE indicated that extra sample volume
wouid not be required for these samples.
Samples used for MS/MSD analyses were
selected by the laboratory.
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TABLE 5-3 (continued)

DEVIATIONS FROM FIELD PROCEDURES

WP 447

Specific sample container requirements
were stated.

Analytical laboratory indicated that more
than one apalytical method could be Tun
on sample from a single container.
Sample container quantities were reduced
while minimum specifications for
container quality were not.

QAPjP 110

Minimum frequencies for QA/QC
samples were given per site,

At the direction of the USACE, stated
QA/QC sampie frequencies were met per
mobilization or field event (i.e., one QA
or QC sample may have been collected to
meet the requirements for more than one
site.
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6.0 CONCLUSIONS

6.1 SUMMARY OF FINDINGS

The 1nvestigation and cleanup of the thirtesn Eanford North Slope sites were completed on
September 30, 1994. Geophysical surveys and verification of previously identified anomalies
were conducted at all thirteen of the suspected landfill sites. Areas of anomalous response,
indicative of buried wastes or other non-native materials, were present at ten of the thirteen
sites, Anomalies were excavated or evaluated through exploratory trenching to determine if
hazardous or contaminated materials were present. The approximate total volume of
excavated materials was 17,892 cy. Of this volume, less than 6% was determined to be
hazardous or contaminated. Wastes which were removed from the sites for offsite disposal
included approximately 600 cy of DDT contaminated soil and debris, approximately 450 cy of
soil and debris contaminated with petroleurn hydrocarbons, and less than 1 cy each of paint-
contaminated wastes, and tar-like wastes. Disposition of these waste materials are discussed
in Section 6.2,

A summary of analytes detected in background samples is presented in Appendix C along
with the calculated mean background concentrations. Appendix D consists of a summary of
the laboratory analytical data for all soil, debris, and aqueous (rinsate, wastewater, and trip
blank) samples for analytes which were detected. Included for reference on the table of soil
and debris sample results are the cleanup levels for detected analytes as established under the
Washington State Model Toxics Control Act (MTCA) (WAC 173-340). Also included are
mean concentration values for metals which were detected in background soil samples
collected at several of the North Slope sites.

As indicated on the table in Appendix D, organic and inorganic analytes were detected at
concentrations exceeding MTCA cleanup levels in several samples collected at the North
Slope sites. Without exception, every sample in which an analyte exceeded MTCA cleanup
levels represented material which was eventually transported and disposed offsite. The
MTCA cleanup levels most commonly exceeded in North Slope site samples were TPH,
DDT, DDE, and DDD. Soils contaminated with these organic compounds also comprise
nearly all of the waste materials which required offsite disposal. Other analytes which
exceeded their respective MTCA cleanup levels were the pesticides chlordane and dieldrin (in
samples containing higher concentrations of DDD, DDE, and DDT), lead (in a paint waste
sample and a sample of a tar-like waste). and several PAHs (in the sample of tar-like waste).
Two samples (a petroleum-contaminated and a paint waste sample) contained lead
concentrations in excess of 1,000 mg/kg

Background samples were collected and analyzed to provide a baseline to which
concentrations of naturally occurring analytes (metals) can be compared. An analysis of
background data is presented in Section 4.4. The only three metals detected in background
samples were arsenic, barium, and chromium. In site and waste characterization samples,
these metals were within three times the mean background concentration except for one
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petroleum hydrocarbon-contaminated sample (94HO6L (W)-A16-01-007) which contained 25
mg/kg chromium, three times the mean background concentration of 8.1 mg/kg. At this
concentration, chromium was present at significantly less than the MTCA cleanup level of

100 mg/kg.

Lead was the only metal frequently detected at concentrations greater than three times the
detection limit. Other than the two cases described above where lead exceeded the MTCA
cleanup level of 250 mg/kg, lead was typically present at levels below 100 mg/kg. Most
occurrences of detectable lead were in samples of petroleum hydrocarbon-contaminated soil
and debris.

6.2  DISPOSITION OF HAZARDOUS AND CONTAMINATED MATERIALS

An inventory of segregated waste materials and investigation derived wastes generated during
the North Slope characterization and remediation is presented in Appendix E. Included in this
inventory is a description of the disposition of all materials removed from the North Slope.
CDM Federal’s initial scope of work required segregation of these materials for later
determination of proper offsite treatment and or disposal. This scope was later modified to
include loading of the DDT-contaminated soils and debris from the H-06-L Site onto transport
trucks provided by others. All waste transportation and disposal was handled under separate
contract.

All hazardous or contaminated wastes encountered during the Hanford North Slope
characterization and remediation were shipped offsite for disposal by September 30, 1994.
Waste materials were sent to several different locations depending on the hazardous
substances or contamination present. Uncontainerized DDT-contaminated soils
(approximately 600 cy) were sent to the Chemical Waste Management Facility in Arlington,
Oregon, for disposal. Drummed hazardous materials (i.e., small quantities of DDT-
contaminated soil, lead-based paint waste, tar-like wastes with elevated lead concentrations)
were shipped to the WHC 616 Facility on the Hanford Site or to the Hanford 100 N Pad for
further characterization. Petroleum-contaminated soil from the PSN 90 Site, which contained
trace levels of 2,4-dinitrotoluene, was shipped to the Chemical Waste Management Facility in
Arlington, Oregon, for disposal. Other petroleum-contaminated soils were disposed of at the
New Waste Disposal Facility in Pasco, Washington.
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CDM Federal/Harding Lawson Associates Site name and Anomaly Cross-Reference
Certain discrepancies exist in site names and anomaly numbering between CDM Federal and
Harding Lawson Associates (HLA) reports. A cross-reference is provided below to minimize

confusion.

Site H-06-1. - Anomaly cross-reference

HLA Report CDM Federal
H-1 A3
H-2 A-24
H-3 A-23
H-4 A-16
H-5 A-17
H-6 A-18

Site Bridge Overlook #1 - No anomaly cross-reference required. HLA report site name
is Bridge Overview-2

Site Bridge Overlook #2 - Anomaly cross-reference:

HLA Report CDM Federal
A-l A2
A2 A-l
A-3 A-3
A-4 A

HLA report site name is Bridge Overview- |

No further site name or anomaly cross-reference required for all other sites.
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1.0 INTRODUCTION

This report presents the results of Harding
Lawson Associates, (HLA} surface geophysical
investigation at the H-06-L landfill site located
on the North Slope of the Hanford Reservation
near Richland, Washington. The purpose of
the investigation was to locate and delineate
landfill cells in support of CDM Federal
Programs Corporation's (CDM) site
characterization activities.

HLA's investigation consisted of two separate
work tasks that were described in CDM's

statement of work (SOW) dated April 14, 1994:

1) a survey to verify the locations of 37
geophysical anomalies identified
during a previous geophysical
investigation conducted by the
Westinghouse Hanford Company
(WHC) in 1991.

a survey of adjacent previously
uninvestigated areas to locate
additional landfill cells, if present.

. 1d\RS043-geo
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The field work was performed on April 18
through 25, 1994 by HLA geophysicist

Roark W. Smith of HLA's Novato, California,
office, and Scott R. Yancey, of HLA's Seattle,
Washington, office. Guidance and logistical
support were provided by Mr. Paul A. Karas of
CDM.

This document was prepared for the sole use
of CDM Federal Programs Corporation and its
authorized subcontractors. No other party
should rely on the information contained
herein without prior written consent of HLA.
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2.0 GEOPHYSICAL METHODS

HLA used two geophysical methods during
this investigation: electromagnetics (EM) and
magnetics (MAG). The EM instruments used
were a Geonics Model EM31-D terrain
conductivity meter, and a Fisher Model TW-6
M-Scope. The EM31-D was used to locate
landfill cells by detecting conductivity changes
associated with landfill materials. The M-
Scope was used to detect shallowly buried
metal typically found in landfills. The MAG
instrument was an EG&G, Geometrics Mndel
(G-856X magnetometer, which was used to
detect ferrous metal debris. Because of vehicle
access restrictions, ground penetrating radar
was not used. A more detailed description of
the methods and equipment used is presented
in the Appendix.

- 1d\RS043-geo
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3.0 SITE CHARACTERISTICS

Overall, the H-06-L landfill investigation area, in 1991, the Westinghouse Hanford Company
which includes both the HLA and WHC (WHC) surveyed a 300- by 300-foot area east of
survey areas, measures approximately 2,600 the wasteway corridor, and an approximately
feet east-west by 500 feet north-south (Plates 1 3,900- by 400-foot area west of the corridor.
and 2). The terrain is generally flat and The sites are designated H-06-L East, and H-
sparsely vegetated. The investigation area is (16-1. West. For the current investigation, HLA
divided into two sites by an 80-foot-wide enlarged and combined the two sites by
north-south trending corridor. The corridor gridding and surveying a 100- by 100-foot area
contains a concrete-lined drainage ditck, north of H-06-L East, a 100- by 1,900-foot area
called a wasteway, and two barbed-wire south of H-06-L West, and an approximately
fences, which greatly affected the geophysical 400- by 500-foot area between the two
measurements. previously surveyed areas {Plate 1j.
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4.0 FIELD PROCEDURES

Prior to each day's field work, a safety briefing
was given by Mr. Karas, and operational
checks were made on all functionat
components of the two geophysical systems.
Each system was tuned to local conditions
according to the manufacturers' operations
manuals. A calibration point for the EM
system and a base station location for the
MAG system were established in an area of
native soil identified during a walkaround
survey. These points were occupied at the
beginning and end of each day's surveying for
instrument calibration and tuning. The
background calibration values and tuning
signal strengths were recorded in the
geophysicist's field logbook.

The field work was conducted in four stages:
1) WHC Anomaly Verification Survey

) HIA Horizontal Contrel Installation
3) HLA Geophysical Survey
4) HILA Site Map Preparation.

4.1 WHC Anomaly Verification
Survey.

The HLA geophysicist hand-carried the EM31-
D and M-Scope instruments to each anomaly

location as shown on a map provided by CDM.

In general, the 37 anomalies previously
identified by WHC were marked in the field
by wooden stakes, although many stakes had
fallen and were not in their original position.

At each anomaly location, the HLA
geophysicist first used the M-Scope to
delineate areas of shallowly buried metal. The
EM31-D was then used to delineate areas of
anomalous conductivity indicative of more
deeply buried metallic and non-metallic
landfill materials. For the verification survey,
the geophysical responses were monitored by

hserving the instruments' meters; no data

are recorded. Areas of anomalous response
were outlined on the ground with orange
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spray paint. Before leaving the site, the HLA
geophysicist accompanied Mr. Karas on an
inspection of the verified anomaly locations.

4.2 HLA Horizontal Control
Installation

A control grnid was installed for the HLA
survey areas by using a fiberglass tape
measure and survey markers remaining from
the WHC investigation to establish an east-
west baseline along the southern boundary of
the H-06-L West survey area. The baseline
was marked with wooden lath every 200 feet
and PVC pin flags every 20 feet. Using the
tape measure and backsighting techniques, the
baseline was extended across the wasteway
corridor and into the H-06-L East site, thus
joining sites H-06-L East and H-06-1. West with
a common grid system.

By using the tape measure to form 30-, 40-, 50-
foot right triangles, north-south survey
transects perpendicular to the baseline and
spaced 40 feet apart were installed. In
general, the control grid consisted of north-
south rows of PVC pin flags spaced 40 feet
apart. The pin flags were removed after the
geophysical survey was completed, but the
wooden laths along the baseline were left in
place so the HLA control grid could be
reestablished.

4.3 HLA Geophysical Survey

4.3.1 Electromagnetic (EM) Profiling
Survey .
EM profiling data were obtained by hand-
carrying the portable EM system along north-
south survey transects spaced 20-feet apart.
The EM profiles were positioned by
interpolating transect locations 10 feet on
either side of the rows of pin flags. Two
components of the EM signa! (in-phase and
terrain conductivity) were digitally recorded at
1-second intervals by the data logging system.
Additionally, the two components were
recorded as continuous analog traces on a two-
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4.0 Field Procedures

channel chart recorder. Survey transec!
rnumber and instrument setting and scaling
informatior: were written on the analog
records. Stationing along each transect was
marked by inserting a special flagging record
into the digital datafile and by scribing the
analog chart record at 20-foot intervals as a
pin flag was passed. Analog EM profiles,
without digital records, were also obtained
along east-west reconnaissance transects north
of the HLA survey grids (Plate 2).

EM data were periodically transferred to a
laptop computer and copied onto backup
floppy disks. Each evening the analog chart
records were reviewed to check that proper
line number and stationing information had
been recorded. Also recorded on the analog
records was the name of the corresponding
digital datafile. A total of 21,180 line feet of
EM profiling data were collected for this
investigation.

4.3.2 Magnetic Gradient (MAG) Survey

The MAG systemn used for this survey
consisted of two magnetometers. One
instrument was used as a base station and was
positioned in a remote area of the site to
momnitor naturally occurring variations in the
earth's magnetic field. The base station data
were digitally recorded at 30-second intervals
and transferred to a laptop computer after each
tield day.

A second magnetometer was used to perform
the gradient survey. The gradient survey was
conducted along north-south transects spaced
20 feet apart. The MAG transects were offset
10 feet from the EM survey transects, and
located along the rows of pin flags and
midway between the rows. This offset
procedure produced a geophysical
investigation with a 10-foot survey transect
spacing.

Magnetic measurements were made by
carrying the instrument along the survey
transects and stopping to take readings at 10-
foot intervals marked by the pin flags and at
midpoints interpolated between the flags. The
operator provided line and station spacing
information, and the instrument automatically
stored in memory the total magnetic field

_H\RS5043-geo
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readings ontained at each measurement
station.

At the beginning of each day's surveying,
magnetic measurements were first obtained
along the baseline. As the MAG survey
progressed, the baseline stations were
reoccupied so time-varying magnetic noise
(diurnal drift) could be monitored. This
procedure was performed as a backup to the
automatically recorded base station data. In
addition, at selected stations, several
successive magnetic strength readings were
taken to validate instrument sensitivity and
reproducibility and to check for short-period
magnetic noise (micropulsations or sunspot
activity),

Magnetic gradient data were periodically
transferred in the field to a laptop computer
and copied onto backup floppy disks. Each
evening the gradient data were output to a line
printer and the printout was annotated with
transect number, stationing, and date.

A total of 21,180 linear feet of survey transect
were traversed for the MAG survey, and a total
of 4,720 magnetic measurements

(2 measurements at each station) were
obtained for this investigation.

4.3.3 HLA Anomaly Verlfication and
Detalling Survey

After all data geophysical data were collected
and reviewed, a preliminary anomaly location
map was prepared. The geophysicist returned
to the field and the anomalies were resurveyed
along supplemental survey transects for
verification and to finalize their locations and
dimensions. This procedure helped pinpoint
buried objects not located directly along the
survey transects and removed any positioning
errors caused by the interpolation of transect
and station locations. The anomaly locations
and dimensions were marked on the ground
with orange spray paint and labeled PVC pin
flags.

4.4 HLA Site Map Preparation

A site features map was prepared by walking
the survey transects and plotting the locations
of notable surface features onto grid paper.
The site features map served as a basemap on
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4.0 Field Procedures

which our finalized interpretation i:

resented. In addition, the map shows
-ignificant surface features that help referance
the geophysical coverage to the survey area.
The map also shows other site feati res, such
as metal fences, that affected the geophysical
measurements. The site map was digitized for
presentation in this report.
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5.0 DATA ANALYSIS AND INTERPRETATION

5.1 Field Data Reduction and
Interpretation

EM chart records were inspected each evening
for anomalous responses indicative of buried
metal or other landfill materials. The
printouts of the digital MAG gradient data
were also inspected for anomalous readings
indicative of buried ferrous metal. A diurnal
drift curve was prepared from the MAG base
station data using the software program
GRAPHER. This curve was inspected for any
large naturally occurring magnetic variations
that could produce false anomalies and
necessitate resurveying of selected MAG
transects.

The locations of anomalous EM and MAG
responses were plotted on the hand-drawn site
features map. A copy of this map was
provided to Mr. Karas to help direct CDM's
"going excavation and trenching program.

5.2 Office Data Reduction and
Interpretation

Upon the geophysicist's return to HLA's
Novato, California, office, the digital EM data
were output to a printer for checking and
editing to ensure that proper station markers
were in place. The EM data files were then
processed using an HLA in-house software
program that separates the terrain conductivity
and in-phase data into different data files and
assigns X-Y locations to each value. MAG
data were reduced using the Mag-Pac software
program distributed by EG&G Geometrics.
This program performs the gradient
calculation and assigns X-Y locations for each
station.

Computer contour maps of the magnetic

gradient (Plate 3), EM in-phase signal (Plate 4),

and EM terrain conductivity (Plate 5) were

generated using the Geosoft Mapping System,

distributed by GEOSQFT, Inc., Toronto,

" nada. GEOSOFT was also used to produce
. color-shaded magnetic gradient map
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(Flate 6). Grephics products presented in this
repor! were generated using AutoCad software.

5.3 Criteria Used to Estimate the
Location of Landfill Cells and
Buried Objects

EM anomalies associated with burial sites are
usually evaluated in terms of increases in
terrain conductivity over an established
background value and/or changes in the in-
phase signal. Background EM conductivity
data obtained in areas of native-appearing soil
at the H-06-L site were approximately 25
millihmos per meter (mmhos/m). The EM in-
phase signal generally ranged between +50
and -50 millivolts.

The presence of subsurface disposal areas can
be inferred from localized EM readings above
or below background values, indicating the
presence of subsurface features different from
those in surrounding unaffected areas. A
rapid change in in-phase response is an
indicator of nearby metal. The amount of
variation from background readings can
provide an indication of the amount of landfill
material present and/or its depth of burial.

Magnetic data show that the background total
field strength is approximately 55,600
gaminas, and the background magnetic
gradient ranges from 10 to 20 gammas per
foot. These are somewhat noisy and high
background values and are probably due to
iron-bearing minerals in the volcanic rock
common in the Hanford area. The magnetic
noise is especially apparent on the color-
shaded map (Plate 6). The presence of buried
ferrous metal can be inferred from localized
readings above these background values. As
with EM data, the amount of variation from
background can provide an indication of the
amount of ferrous metal present and/or its
depth of burial.

The extent of disposal areas is determined by

correlating areas of anomalous geophysical
response between adjacent survey transects.
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5.0 Data Analysis and Interpretation

Anomalous responses occurring in the same
area along several adjacent transects are
indicative of larger landfill cells, while
anomalous responses that occur along a single
transect without corresponding anomalies on
adjacent transects are indicative of more
localized debris.

Computer contour maps are often helpful
when inspecting large data sets for indications
of disposal areas. Widespread EM and MAG
anomalies indicative of large landfill celis are
generally apparent as areas of tightly-bunched
contours. Color-shaded maps can further
emphasize anomalous areas; however, because
averaging and smoothing of the data occur
during computer processing, the resulting
contour maps often do not show the actual
distribution of anomalous measurements,
especially for more localized anomalies or
along sharp boundaries between anomalous
and background responses. A review of the
analog EM chart records and an inspection of
the gradient measurements on the MAG data
printout is often more helpful when locating
smaller concentrations of subsurface debris
and delineating the limits of larger landfiil
cells more exactly.

~ "1d\RS043-gec
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6.0 RESULTS

6.1 WHC Anomaly Verification
Survey

All of the 37 WHC anomalies indicated on the
maps provided by CDM were verified by HLA.
In general, the WHC anomaly locations
corresponded to the mapped locations and to
the placement of wooden stakes in the field.
EM31-D and M-Scope scans indicated the
presence of abundant shallow metal debris in
the shallow (upper 5 feet or less) subsurface at
most anomaly locations. EM31-D scans also
indicated the presence of more deeply buried
metallic and non-metallic debris.

Anomaly dimensions determined by HLA
occasionally differed slightly from those
indicated by WHC. The differences were
insignificant and are attributed to HLA's free-
walking verification survey procedure which

as not confined to pre-established survey

ansects. By scanning along numerous
crossing and intermediate traverses, the HLA
geophysicist was able to more precisely
delineate localized metal debris that strongly
influenced anomaly dimensions.

6.2 HLA Geophysical Survey

Six additional anomalies, designated H-1
through H-6, were identified by HLA. The
anomaly locations and approximate
dimensions are shown on Plate 2. The
magnetic gradient contour map is shown on
Plate 3. The EM conductivity and EM in-
phase contour maps are shown on Plates 4
and 5, respectively. Also presented is a color
shaded map of the MAG gradient data
(Plate 6). Table 1 summarizes the anomaly
locations and characteristics.

The most pronounced geophysical anomalies,
as shown on the contour maps (Plates 3, 4,
and 5), are found along the wasteway corridor.
The anomalous responses are caused by the
" 'rbed-wire fences and the metal

-nforcement in the concrete wasteway lining;
they have been discounted during the

. 1d\RS043-geo
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interpretation process. It is recognized that
landfill material within thirty feet of the
corridor probably would not be detected. For
this reason, the anomalous readings associated
with this corridor have been removed from the
color display shown on Plate 6 so that the
anomalies indicative of subsurface disposal
will be more apparent.

In general, the geophysical anomalies
identified by HLA correspond to shaliow
topographic depressions indicative of
backfilled disposal pits and trenches
containing metal. The most significant
anomaly is at Site H-06-L East, where an
approximately 200-foot long extension of a
previously identified WHC anomaly was
mapped (Plate 2). The remaining five HLA
anomalies are more localized features
indicative of smaller trenches or pits. A more
detailed discussion of anomaly characteristics
follows.

Anomaly H-1 is in the previously surveyed
area of the H-06-L West site. The anomaly
was identified during a reconnaissance EM
traverse obtained while returning to the field
vehicle after completion of EM surveying at
the West site. The anomaly is localized
feature associated with a linear topographic
depression approximately 130 feet north of
HLA grid coordinate 1+ 00N, 5+60E {Plate 2).
Anomaly H-1 is characterized by EM in-phase
response of approximately -500 millivolts (mv)
indicative of shallowly buried metal. This
anomaly probably represents the western
portion of a disposal trench associated with a
previously identified WHC anomaly. Because
anomaly H-1 is not within the HLA survey
area, no digital EM or MAG data were
collected and the anomaly is not shown on the
computer contour maps

Anomalies H-2 and H-3 are in the H-06-1, West
site, near HLA grid coordinates 0-++90N, 5+80E
(Plate 2). These anomalies are associated with
two shallow topographic depressions
measuring approximately 15 feet by 40 feet
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6.0 Results

that appear to represent a pair of disposal pits. deeply burled non ferrous metal object(s) or a
The anomalies are characterized by EM in- localized change in scil properties.
phase signals +/- 150 mv and MAG gradients

of from 20 to 50 gammas per foot. These are

relatively small variations from background

measurements and, considering the absence of

an associated EM conductivity anomaly, are

indicative a smaller amounts of more deeply

buried metal and possibly non-metallic debris.

The anomalous responses at H-3 were detected

over a 40- by 70-foot area indicating

subsurface disposal is more widespread than

is suggested by the topographic depressions.

Anomaly H-4 is a localized feature in the
H-06-L East area near HLA grid coordinate

4+ 00N, 24+30E (Plate 2). This anomaly is
associated with a shallow topographic
depression measuring approximately 10 feet by
30 feet. Anomaly H-4 is characterized by EM
in-phase signals of -500 mv and MAG
gradients from 10 to 20 gammas per foot. The
MAG gradients are too small and localized to
appear on the contour and color-shaded maps.
The moderate EM in-phase variations from
background and the absence of a high gradient
MAG anomaly are indicative of non-ferrous
metal, or smaller masses of elongated ferrous
metal such as sheeting, wire, or small diameter
cable.

Anomaly H-5 is the northern extension of an
anomaly previously identified WHC. The
anomaly is in the H-06-L East site, along
survey transect 25+30E (Plate 2). Itis
associated with a rectangular area of subsided
ground and stressed vegetation, and appears to
represent a large burial trench. The portion of
this area within the HLA survey area measures
approximately 15 feet east-west by 200 feet
north-south. Anomaly H-5 is characterized by
MAG gradients of 50 to 900 gammas per foot
(Plate 3), and EM in-phase responses of from
+100 to -500 mv {Plate 4). These are large
variations from background and are indicative
of substantial amounts of buried metal.

Anomaly H-6 is a localized feature within the
wasteway corridor near grid coordinate
1+60N, 20+ 10E. This anomaly is
characterized by an EM in-phase variation of -
200 mv without associated changes in EM
conductivity or MAG gradient. This type of
response is indicative of a smaller and/or more
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Table 1. Geophysical Anomaly Locations and Characteristics, H-06-L Landfill
"~ Hanford North Slope
Richland, Washington

Anomaly .
Designation

Survey O

Coordinates. (ft).

H-1

H-3

H-4

H-5

H-6

CDMHO6L.XLS
June 13, 1994

N2+30, E5+60 20x 25 <5 Localized small metal debris
{not in HLA survey grid)

NO+90, E5+60 15 x50 <5 Localized shatlow small metal debris
with deeper metal and non-metal debris

NO+50, E5+60 40 x 70 <5 Localized shallow small metal debris
with deeper metal and non-metal debris

N4 +00, E24+30 10 x 30 <5 Localized small metal debris,
possibly non-ferrous

N3+50, 15 x 200 <5 Large amounts on metal and non-metal debris
in burial trench

N1+60, E20+10 10 x 10 >5 Localized non-ferrous metal object(s}
or change in soil properties

1ofl
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APPENDIX
GEOPHYSICAL METHODS AND EQUIPMENT

This section discusses the geophys:cal
techniques used for this survey and the
parameters measured by those technigues.

Electromagnetics - EM31-D

The EM methods employs a portable power
source, fransmitter, and receiver coils to
induce and measure an electromagnetic
current in the ground. Current flowing in the
transmitter coil generates a magnetic field that
induces small electrical currents in the ground
beneath the instrument. These currents
generate secondary magnetic fields that are
detected by the receiver coil. The ratio of
primary to secondary field strengths is
proportional to terrain conductivity and can be
read directly on the EM instrument meter,
which is calibrated in units of conductivity.
Decaying refuse and buried metal area
electrically conductive compared to native
soil, and therefore produce anomalous

adings in measured conductivity values.

Two components of the EM field were
measured: terrain conductivity (sometimes
referred to as the quadrature phase
component) as expressed in millimhos per
meter {mmhos/m), and the in-phase
component of the EM field expressed in
millivolts (a measure of signal strength).
Terrain conductivity data can be used to locate
backfilled trenches or pits, provided the
conductivity of the backfill material contrasts
with the surrounding native material. The in-
phase mode of the EM field is particularly
sensitive to metal objects and was used to
locate buried metallic debris.

A Geonics Limited Model EM31-D terrain
conductivity meter, which can measure
subsurface conditions to a depth of
approximately 20 feet, was used in this
investigation. The EM31-D was connected to
a Molytek Model 221/222 portable two-
channel chart recorder, and an Omnidata
Polycorder Model 516 digital data logger for

‘ntinuous data acquisition along the survey
.ansects.

- 1d\RS043-geo
july 26, 1994

Electromagnetics - M-Scope

The Fisher Research Laboratory Model TW-6
M-Scope is similar in principle to the EM31-D.
The unit comprises a mobile transmitter and
receiver which are connected by a handle.
The transmitter radiates an electromagnetic
field which is detected by the receiver.

Nearby metal objects cause distortions in the
field. The receiver, which has been previously
tuned in an area free of metal, detects the
distortions and produces an audible signal
when held within approximately 4 feet of
metal objects. The M-Scope has the advantage
ol being sensitive to smaller pieces of buried
metal than the EM31-D.

Magnetics

The magnetic technique measures the total
intensity of the earth's magnetic field in units
of magnetic intensity called gammas. Ferrous
metal debris in a landfill will create variations
(anomalies) in the field intensity which are
recorded by the MAG instrument. The
magnetic sensor is a vessel filled with a
proton-rich source such as kerosene. The
protons bebave as small spinning magnets
which orient themselves to the earth's
magnetic field. A reading is initiated when an
electrical current is passed through a wire coil
around the sensor vessel. The current
generates its own magnetic field and the
protons readily align themselves to the new
field. When the applied field is removed, the
protons return to their original orientation.
The returning motion (or precession) generates
a small electrical signal that is related to the
intensity of the earth's magnetic field at the
sensor location. The intensity is a scalar
measurement of the magnetic field vector
independent of its orientation.

A pair of EG&G Geometrics, Inc., Model G-
856X proton precession magnetometers were
used for this survey. One was used for a base
station, and the other was deployed as a
gradient magnetometer. The base station uses
a single magnetic sensor; it was placed in a
remote location and programmed to

Harding Lawson Assoclates 1



Appendix

automatically record the earth's magnetic field
intensity every thirty seconds.

The gradient magnetometer uses two magnetic
sensors spaced two feet apart on a staff and
was carried along the survey transects. This
arrangement allows for the simultaneous
measurement of the magnetic field at the two
sensor locations. The difference between the
two values divided by 2 is the vertical
magnetic gradient in gammas per foot. As the
effect of localized ferrous metal on the earth's
magnetic field diminishes rapidly with
distance, the gradient measurement is more
sensitive to buried metal than single sensor
magnetic field measurements. Moreover, the
effects of diurnal magnetic drift and any
regional magnetic gradient are removed by the
gradient measurement approach.

_ 1d\RS5043-geo
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1.0 INTRODUCTION

This report presents the results of Harding Lawscn Associates' (HLA) surface geophysical
investigation at the H-83-L landfill site on the North Slope of the Hanford Reservation near Richland,
Washington. The purpose of the investigation was to locate areas of buried metal and delineate
possible landfill cells in support of CDM Federal Programs Corporation (CDM} site characterization

activities.

HLA's field investigation comprised the two work tasks described in the statement of work (SOW)

telecopied by CDM to HLA on June 2, 1994:

. A survey to verify the locations of 7 geophysical anomalies identified during a geophysical

Investigation conducted by the Westinghouse Hanford Company (WHC) in 1991.

. A survey of adjacent previously uninvestigated areas to locate additional landfill cells, if

present.

The field work was performed June 15 through 19, 1994, by HLA geophysicist Roark W. Smith of
HLA's Novato, California, office, and Scott R. Yancey of HLA's Seattle, Washington, office. Guidance

and logistical support were provided by‘ Faul A. Karas and Jim Moore of CDM.

This document was prepared for the sole use of CDM Federal Programs Corporation and its
authorized subcontractors. No other party shoulc rely or. the information contained herein without

the prior written consent of HLA.

- 1d/RS060-geo DRAFT Harding Lawson Assoclates 1
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2.0 GEOPHYSICAL METHODS
HLA used two geophysical methods during this 1avestigation: electromagnetics (EM) and magnetics
(MAG). The EM instruments used ware a Geonics Mcde: EM31-D terrain conductivity meter and a
Fisher Model TW-6 M-Scope. The EM31-D was used to locate landfill cells by detecting conductivity
changes associated with land{ill materials. The M-Scope was used to detect shallowly buried metal
typically found in landfills. The MAG instrumernt was a GEM Model GSM-19 magnetometer, which
was used to detect ferrous metal debris. Because of vzhizle access restrictions due to loose sandy
soil, the presence of sensitive vegetation and the fire danger associated with the vehicles' catalytic
converters, ground penetrating radar was not used. A more detailed description of the methods and

equipment used is presented in the Appendix.

. 1d/RS060-geo DRAFT Harding Lawson Associates 2
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3.0 SITE CHARACTERISTICS
The H-83-L landfill investigation area, which inciudes bcth the HLA and WHC survey areas, is
rectangular and measures approximately 600 feet east-west by 500 feet north-south (Plates 1 and 2).
The site is vegetated along its perimeter, and the tervain :s generally flat except for a low ridge along
the southern boundary. Small amounts of localized debris, including crushed ammo crates and steel

cable, were observed on the ground surface.

In 1991 WHC surveyed a 300- by 300-foot area and identified 7 geophysical anomalies. At the
direction of U.S. Army Corps of Engineers representative Randy Chong, HLA extended the survey
area an additional 100 feet to the north, south, and east and an additional 200 feet to the west
(Plate 2). The enlarged survey area boundaries were etermined based on the distribution of surface

debris around the original WHC survey area.

- 1d/RS060-geo DRAFT Harding Lawson Associates 3
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4.0 FIELD PROCEDURES
Before each day's field work, a safety briefing was given by Mr. Karas or Mr. Moore, and operational
checks were made on all functional components of the *wo geophysical systems. Each system was
tuned to Jocal conditions according to the manufacturers’ operations manuals. A calibration point for
the EM system and a base station location for the MAG system wera established in an area of native
soil identified during a walkaround survey. These poin's were occupied at the beginning and end of
each day’s surveying for instrument cahbration and taning. The background calibration values and

tuning signal strengths were recorded in the gecphysicist's field logbook.

The field work was conducted in four stages:

. WHC Anomaly Verification Survey
. HLA Horizontal Control Installation
. HLA Geophysical Survey

. HLA Site Map Preparation.

4.1 WHC Anomaly Verlification Survey

The HLA geophysicist hand-carried the EM31-D and M-Scope instruments to each anomaly location
shown on a map provided by COM. In general, the 7 anomalies previously identified by WHC were
marked in the field by wooden stakes, although many stakes had fallen and were not in their original

position.

- 1d/RS060-gec DRAFT Harding Lawson Associates 4
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4.0 Field Procedures

At each anomaly location, the HLA geophysicist first used the M-Scope to delineate areas of
shaliowly buried metal. The EM31-D was then used to delineate areas of anomalous conductivity
indicative of more deeply buried metallic and nonmetallic landfill materials. Geophysical responses
were monitored by observing the instruments' meters; no data were recorded for this survey. Areas of
anomalous response were outlined on the ground with orange spray paint. Before leaving the site,
the HLA geophysicist accompanied CDM representative Jim Moore on an inspection of the verified

anomaly locations.

4.2 HLA Horizontal Control Installation

A control grid was installed for the HLA survey areas bv using a fiberglass tape measure and survey
markers remaining from the WHC investigation to establish baselines along the perimeter of the
original H-83-L survey area. The baselines were marked with wooden lath at the endpoints and PVC
pin flags every 20 feet. Using the tape measure to form 30-, 40-, 56-foot right triangles, survey
transects were installed perpendicular to the baselines and spaced 20 feet apart. In general, the
control grid consisted of rows of PVC pin flags spazed 20 feet apart. The pin flags were removed
after the geophysical survey was completed, but the wooden laths along the baselines were left in

place so the HLA control grid could be reestablished

4.3 HLA Geophysical Survey

4.3.1 Electromagnetic (EM) Profiling Survey

EM profiling data were obtained by hand-carrying the portable EM system along survey transects
spaced 20 feet apart. The EM profiles were positioned by interpolating transect alignments midway
between the rows of pin flags. Two components of the EM signa) (in-phase and terrain conductivity)

were digitally recorded at 1-second intervals by the data logging system. The two components were

- '1d/RS060-geo DRAFT Harding Lawson Assoclates 5
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4.0 Field Procedures

also recorded as continuous analcg t-aces on i ~weo-channel chart recorder. Survey transect number -
nd instrument setting and scaling informatiors were written on the analog records. Stationing along
each transect was marked by insering & special flagging record into the digital datafile and by
scribbing the analog chart record at 20-feot intervals as a pin flag was passed. Analog EM profiles,
without digital records, were also obtained along reconnaissance transects north and east of the HLA

survey grid (Plate 2}.

EM data were periodically transferred to a laptop computer and copied onto backup floppy disks.
Each evening the analog chart records were reviewed tc check that proper line number and stationing
information had been recorded. Also recorded on the analog records was the name of the
corresponding digital datafile. A total of 10,60€ line feet of EM profiling data were collected for this

investigatior..

4.3.2 Magnetic Gradient (MAG) Survey

The MAG system used for this survey consisted of two magnetometers. One instrument was used as
a base station and was positioned in a remote area of the site to monitor naturally occurring
variations in the earth's magnetic field. The base station data were digitally recorded at 30-second

intervals and transferred to a laptop computer after each field day.

A second magnetometer was used to perform the gradient survey. The gradient survey was
conducted along transects spaced 20 feet apart. The MAG transects were offset 10 feet from the EM
survey transects, and located along the rows of pin fiags. This offset procedure produced a

geophysical investigation with a 10-foot survey transect spacing.

Magnetic measurements were made by carrying the iastrument along the survey transects and

Spping to take rea'dingg; at 10-foot intervals marked by the pin flags and at midpoints interpolated

_"1d/RS060-geo DRAFT Harding Lawson Assoclates 8
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4.0 Field Procedures

between the flags. The operator provided line and station spacing information, and the instrument

aulomatically stored in memory the total magnetic ficid readings ottained at each measurement

station.

At the beginning of each day's surveying, magnetic measurements were first obtained along the
baseline. As the MAG survey progressed, the baselins stations were reoccupied so time-varying
magnetic noise {diurnal drift) could be monitored. This procedure was perforined to back up the
automatically recorded base station data. In addition, at selected stations, several successive
magnetic strength readings were taken to validate instrument sensitivity and reproducibility and to

check for short-period magnetic noise (nucropulsations or sunspot activity).

Magnetic gradient data were periodically transfe:ted in the field to a laptop computer and copied
onto backup floppy disks. Each evening the gradien: data were output to a line printer and the

printout was annotated with transect number, stationing, and date.

A total of 10,600 linear feet of survey transect were traversed for the MAG survey, and a total of

2,120 magnetic measurements (2 measurements at each station) were obtained for this investigation.
4.3.3 HLA Anomaly Verification and Detalling Survey

After all data geophysical data were coilected and reviewed, a preliminary anomaly location map was
prepared. The geophysicist returned to the field and the anomalies were resurveyed along
supplemental survey transects for verification and to finalize their locations and dimensions. This
procedure helped pinpoint buried objects not located directly along the survey transects and removed
any positioning errors caused by the interpolation of transect and station locations. The anomaly

locations and dimensions were marked on the ground with orange spray paint and labeled PVC pin

flags.
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4,0 Field Procedures

4.4 HLA Site Map Preparation

A site features map was prepared by waliing the survey transects and plotting the Jocations of
notable surface features on grid paper. 7he site Jeatures map served as a basemap on which our final
interpretation is presented. In addition, the map shows significant surface features that help
reference the geophysical coverage to the survey area  The map alsc shows other site features, such
surface metal debris, that affected the geophysical measurements. The site map was digitized for

presentation in this report (Plate 2).
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5.0 DATA ANALYSIS AND INTERPRETATION

5.1 Field Data Reduction and Interpretation

EM chart records were inspected each evening for anomalcus responses indicative of buried metal or
other landfill materials. The printouts of the digital MAG gradient data were also inspected for
anomalous readings indicative of buried ferrous metal. A diurnal drift curve was prepared from the
MAG base station data using the software program GRAPHER. This curve was inspected for any
large naturally occurring magnetic variations that could produce false anomalies and necessitate

resurveying of selected MAG transects.

The locations of anomalous EM and MAG respcnses were piotted on the hand-drawn site features
'ap. A copy of this map was provided to Mr. Moore tc help direct CDM's ongoing excavation and

trenching program.

5.2 Office Data Reduction and Interpretation

Upon the geophysicist's return to HLA's Novato, California, office, the digital EM data were output to
a printer for checking and editing to ensure that proper station markers were in place. The EM data
files were then processed using an HLA in-house software program that separates the terrain
conductivity and in-phase data into different data files and assigns X-Y locations to each value. MAG

data were reduced using Lotus 123 spreadsheet software to assign X-Y locations for each station.

Computer contour maps of the magnetic gradient (Plate 3), EM in-phase signal (Plate 4), and EM
terrain conductivity (Plate 5) were generated using the Geosoft Mapping System, distributed by

JOSOFT, Inc., Toronto, Canada.
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5.0 Data Analysis and Interpretation

5.3 Criteria Used to Estimate the Location of Landfill Cells and Buriad Objects

EM anomalies associated with subsurface disposal zreas are usually evaluated in terms of increases in
terrain conductivity over an established backgrounc value and/or changes in the in-phase signal.
Background EM conductivity data obtained in areas of native-appearing soil at the H-83-L site were
approximately 10 millihmos per meter (mmhos/mJ. The EM in-phase signal generally ranged

between +50 and -50 millivolts.

The presence of subsurface disposal areas can be inferred from localized EM readings above or below
background values, indicating the presence of subsurface features different from those in surrounding
unaffected areas. A rapid change in in-phase response is an indicator of nearby metal. The amount
of variation from background readings can provide an indication of the amount of landfill material

present and/or its depth of burial.

Magnetic data show that the background total field strength is approximately 55,600 gammas, and the
background magnetic gradient was generally less than 10 gammas per foot (gpf). The presence of
buried ferrous metal can be inferred from localized readings above these background values. As with
EM data, the amount of variation from background can provide an indication of the amount of

ferrous metal present and/or its depth of burial.

The extent of disposal areas is determined by correlating areas of anomalous geophysical response
between adjacent survey transects. Anomalous responses occurring in the same area along several
adjacent transects are indicative of larger landfiil celis, while anomalous responses that occur along a
single transect without corresponding anomalies on adjacent transects are indicative of more

iocalized debris.

Computer contour maps are often helpful when inspacting large data sets for indications of disposal
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5.0 Data Analysis and Interpretation

areas. Widespread EM and MAG anomal’es ind cative of large landfil] cells are generally apparent as -
.eas of tightly bunched contours. Color-shader maps can further emphasize anomalous areas;
however, because averaging and smoothing of the data occur during computer processing, the
resulting contour maps often do not show the actual distribution of anomalous measurements,
especially for more localized anomalies or along sharp boundaries between anomalous and
background responses. A review of the analog IM char' records and an inspection of the gradient
measurements on the MAG data printout was performed to determine the anoinaly locations shown
on Plate 2. This procedure is often more helpful when iocating smaller concentrations of subsurface

debris and delineating the limits of larger land[ill cells rore exactly.
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6.0 RESULTS

6.1 WHC Anomaly Verification Survey

WHC anomalies A-1 through A 5 indicated on the map provided by CDM were verified by HLA. In
general, these WHC anomaly locations correspondec to tne mapped locations and to the placement of
wooden stakes in the field. EM31-D and M-Scope scans indicated the presence of abundant metal
debris in the shallow (upper 5 feet or less) subsurface at most anomaly locations. EM31-D scans also

indicated the presence of more deeply buried metallic and nonmetallic debris.

No anomalous responses at WHC locations A-6 and A-7 were noted by the HLA geophysicist. HLA
believes that ancmalous responses previously measured at these locations were caused by surface and
ry-near-surface metal objects that were subsequentlv removed during cleanup operations by CDM's

excavalion subcontractor. Specifically, anomaly A-6 was associated with pint- and quart-sized oil
cans and wood telephone poles. While these objects were documented on the provided site map and
also observed by the HLA geophysicist during the site orientation walkthrough, they were removed
before HLA returned to survey the area. In addition, the HLA geophysicist removed a partially

buried metal garbage can lid from the A-7 anomaly location before surveying that area.

Anomaly dimensions determined by HLA differed slightly from those indicated by WHC. The
differences were insignificant and are attributed to HLA's free-walking verification survey, which was
not confined to pre-established survey transects. By scanning along numerous crossing and
intermediate traverses, the HLA geophysicist was able to more precisely delineate localized metal

debris that strongly influenced anomaly dimensions.

. 1d/RS060-geo DRAFT Harding Lawson Associates 12
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6.0 Results

6.2 HLA Geophysical Survey

Three additional anomalies, designated A-8 through A-10, were identified by HLA. The anomaly
locations and approximate dimensions are shown on Plate 2. The magnetic gradient contour map is
shown on Plate 3. The EM in-phase contour maps and EM conductivity are shown on Plates 4 and 5,

respectively. Table 1 summarizes the anomaly locations and characteristics.

In general, the geophysical anomalies identified by HLA at site H-83-L are characterized by groupings
of localized anomalous responses indicative of buried metal. These groupings probably delineate
larger disposal areas containing both metallic and nenmetallic debris. The anomalous areas depicted
on Plate 2 show the interpreted extent of subsurface disoosal based on the distribution of more the
localized anomalous responses within these areas. A more detailed discussion of anomaly

characteristics follows.

Anomaly A-8 is in the northwest portion of the survey area near HLA grid coordinate 3+50N, 1+80E.
The anomaly is shown on Plate 2 as two sub-areas. The larger sub-area to the south measures
approximately 40 by 80 feet and is characterized by several closely spaced high amplitude MAG
gradient anomalies of approximately 100 gammas per fcot (gpf) and anomalous EM in-phase signal
strengths of -500 millivoits (mv). The smaller sub-area to the north measures approximately 15 by
20 feet and is characterized by MAG gradients ¢f 140 gpf with an FM in-phase anomaly of

approximately 200 mv.

These responses are indicative of moderate amounts of ferrous metal buried approximately 5 feet
below the surface. The two sub-areas may represent a single disposal pit; however, data obtained
along transects 3+90N through 4+ 10N, betweer: the two sub-areas, do not show anomalous
responses indicative of non-native material. This result indicates two isolated disposal areas,

although it is possible that a small amount of nonmetallic debris may be present between the two
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6.C Results

areas.

Anomaly A-9 is at the northern edge of the survey arca, near grid coordinates 4+80N, 3+ 50E

{Plate 2). Supplemental geophysical survey data were obtained north of the survey grid to delineate
the northern extent of this anomaly. Anomaly A-9 measures approximately 30 feet by 40 feet, and is
characterized by MAG gradient anomalies of 220 gpf and anomalous EM in-phase signa!l strengths of
approximately 800 mv. These responses are ind cative ¢ f larger amounts of buried ferrous metal.
The associated terrain conductivity anomalies are probably caused by buried metal and are not

indicative of changes is soil properties.

Anomaly A-9 coincides with a shallow rectangular depression approximately 10 feet by 40 feet that

appears to be a backfilled trench. EM in-phase anomalies and the highest MAG gradient readings

were recorded within this area; however. lower MAG gradient anomalies of approximately 40 gpf
-ere recorded within a 20-foot area around the apparent trench. These readings are possibly caused

by localized near-surface metal outside the trench or by a large metal mass in the trench itself.

Anomaly A-10 is along the eastern edge of the survey ar=a, near grid coordinates 1+50N, 6+ 00E.

The anomaly consists of three sub-areas: a large area to the east measuring approximately 30 by

80 feet, and two small sub-areas to the west. Most of the east area is outside the survey grid, and
supplemental geophysical survey data were obtained to delimit this anomaly. The east sub-area is
characterized by several localized MAG gradient anomalies of approximately 150 gpf. This sub-area
also exhibited EM in-phase anomalies during the verification survey but, as it is outside the survey
grid, the millivolt anomaly values were not recorded. The geophysical anomalies recorded in the east
area are indicative of substantial amounts of metal buried approximately 5 feet deep. The alignment
of several localized anomalies in the east sub-area is indicative of a continuous disposal trench

containing metallic and nonmetallic debris.
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6.0 Results

Of the two west sub-areas, the northern area exhibits a moderate EM in-phase anomaly of
approximately 100 mv, without an associated MAG gradient anomaly. This response is indicative of
a small elongated metal mass such as a steel cable or a piece of sheet metal similar to that found and
removed from a nearby area. The southern area of the west sub-areas is characterized by a MAG
gradient of 100 g/m and anomalous EM in-phase signals of approximately 200 mv, indicative of a

larger metal mass.
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August 16, 1994

Table 1.

Geophysucal Anomaly Locations and Characteristics, H-83-L Landfill

Hanford North Slope
Richland, Washington

Anomaly Survey Gnid Anomaly Approx. Depth [nterpretation of
Designation  Coordinates (ft) Dimension (ft) ol Burial {[t) Subsurface Characteristics
A-8 N3+50, E 1480 40 x 80 5 Disposal trench with metal and non-metal
dcebris; localized shatlow metat nearby
A-9 N 4+80, E 3+50 30 x40 5 Disposal trench with mctal and non-metal
debris; possible small metal debris nearby
A-10 N 1+50, E 6+00 30 x 80 5 Disposal trench with metal and non-metai
debris; smaller disposal pits ncarby
lofl
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APPENDIX

This section discusses the geophysical techniques used for this survey and the parameters measured

by those techniques.
Electromagnetics - EM31.D

The EM methods employs a portable power source, & transmitter, and receiver coils 1o induce and
measure an electromagnetic current in the ground. Current flowing in the transmitter coil generates a
magnetic field that induces small electrical currents 1n the ground beneath the instrument. These
currents generate secondary magnetic fields that are detected by the receiver coil. The ratio of
primary to secondary field strengths 1s proporticnal 12 terrain conductivity and can be read directly

: the EM instrument meter, which is calibratec in units of conductivity. Decaying refuse and
buried metal are electrically conductive compared to native soil, and therefore produce anomalous

readings in measured conductivity values.

Two components of the EM field were measured: terrain conductivity {sometimes referred to as the
quadrature phase component) as expressed in millimhos per meter (mmhos/m), and the in-phase
component of the.E"M field, expressed in millivoits (a measure of signal strength). Terrain
conductivity data can be used to locate backfilled trenches or pits, provided the conductivity of the
backfill material contrasts with that of the surrounding r.ative material. The in-phase mode of the

EM field is particularly sensitive to metal objects and was used 1o locate buried metallic debris.

A Geonics Limited Model EM31-D terrain conductivity meter, which can measure subsurface
conditions to a depth. of approximately 20 feet, was used in this investigation. The EM31-D was

anected to a Molytek Model 221/222 portable 1wo-channei chart recorder and an Omnidata
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Appendix

Polycorder Model 516 digital data logger for cont:nuous data acquisition along the survey transects.

Electromagnetics - M-Scope

The Fisher Research Laboratory Model TW-6 M-Scope is similar in principle to the EM31-D. The
unit comprnises a mobile transmitter and a receive~. which are connected by & handle. The
transmitter radiates an electromagnetic field that is detected by the receiver. Nearby metal objects
cause distortions in the field. The receiver, whicl has been previously tuned in an area free of metal,
detects the distortions and produces an audible signal when held within approximately 4 feet of
metal objects. The M-Scope has the advantage of being sensitive to smaller pieces of buried metal

than the EM31-D.
Magnetics

The magnetic technique measures the total intensity of the earth's magnetic field in units of magnetic
intensity called gammas. Ferrous metal debns in a landfill creates variations (anomalies) in field
intensity; the MAG instrument records these anomalies The magnetic sensor is a vessel filled with a
proton-rich source such as kerosene. The protons behave as small spinning magnets, which orient
themselves to the earth's magnetic field. A reading s initiated when an electrical current is passed
through a wire coil around the sensor vessel. The current generates its own magnetic field and the
protons readily align themselves to the new field. When the applied field is removed, the protons
return to their original orientation. The returning motion {or precession) generates a small electrical
signal that is related to the intensity of the earth’s magnetic field at the sensor location. The intensity

is a scalar measurement of the magnetic field vectcr independent of its orientation.

A pair of GEM Model GSM-19 proton precession magnetometers were used for this survey. One was

used as a base station, and the other was deployed as a gradient magnetometer. The base station

' 1d/RS060-geo DRAFT Harding Lawson Assoclates 2
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Appendix

nses a single magnetic sensor; it was piaced it 1 remote location and programmed to automatically

record the earth's magnetic field i ensity every th 1ty seconds,

The gradient magnetometer uses two magnetic senscrs spaced 2 fee! apart on a staff and was carried
along the survey transects. This arrangement a:lows for simultaneous measurement of the magnetic
field at the two sensor locations. The difference between the two values divided by 2 is the vertical
magnetic gradient in gammas per foot. As the effect of localized ferrous metal on the earth's
magnetic field diminishes rapidly with distance. the gradient measurement is more sensitive to
buried metal than single sensor magnetic field measurements. Moreover, the effects of diurnal
magnetic drift and any regional magnetic gradient are removed by the gradient measurement

approach.
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1.0 INTRODUCTION

This report presents the results of Harding i.awson Associates' (HLA) surface geophysical
investigation at 10 potential lar.dfill sites (13 swrvey areas) on the North Slope of the Hanford
Reservation near Richland, Washington. The t2n sites are H-81-R, PSN 72/82, PSN-90, Igloo {two
areas), Bridge Overview {two areas), H-12-C, H-&3-(, PSN 12/14. PSN 01, and H-12-L (two areas)
(Plate 1). Additicnally, a confirmation survey was conducted at Site PSN 04 to verify the location of
previously staked geophysical anomalies. The purpose of the investigation was to locate areas of
buried metal and delineate possible landfill cells in support of CDM Federal Programs Corporation
{CDM]) site characterization activities. The scop« and work procedures of HLA's investigation were

described in the statement of work {SOW) telecopied by CDM 1o HLA on June 9, 1994.

The field work was performed during three work periods. The first work period lasted from June 19
through July 2, 1994, and was staffed by HLA geophysicist Roark W. Smith of HLA's Novato,
California, office, and Gretchen R. Miller and Joanne A. Winters of HLA's Seattle, Washington, office.
The second and third work periods lasted from July 5 through 15, and August 3 through August 4,
1994, and were staffed by Brian W. Hecker of HLA's Novato, California, office and Joanne A. Winters
of HLA's Seattle, Washington, office  Guidance and logsstical support were provided by Paul A. Karas
and Jim Moore of CDM. Most of the field work was observed by various U.S. Army Corps of

Engineers (COE) representatives.

This document was prepared for the sole use of CDM Federal Programs Corporation and its
authorized subcontractors. No other party should rely on the information contained herein without

the prior written consent of HLA.
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2.0 GEOPHYSICAL METHODS

HLA used two geophysical methods during this investigation: electromagnetics (EM) and magnetics
(MAG). The EM instruments used were a Geonics Model EM31-D terrain conductivity meter and a
Fisher Model TW-6 M-Scope. The EM31-D was used to locate landfill cells by detecting conductivity
changes associated with landfill materials. The M-Scope was used to detect shallowly buried metal
typically found in landfills. The MAG instrument was a GEM Model GSM-19 magnetometer, which
was used to detect ferrous meta; debris. Because of vehicle access restrictions due to loose sandy
-soﬂ, the presence of sensitive vegetation, and the fire danger associated with the vehicles' catalytic
converters, ground penetrating radar was not used. A more detailed description of the methods and

equipment used is presented in the Append x.

1d/RS067-geo DRAFT Harding Lawson Assoclates 2

Seplember 2, 1994



3.0 GENERAL FIELD PROCEDURES

Before each day's field work, a safety briefing was given by HLA geophysics crew chief Roark W.
Smith or Brian W. Hecker. Operational checks were made on al! functional components of the two
geophysical systems. Each system was tuned to local conditions according to the manufacturers'
operations manuals. A calibration point for the EM system and a base station location for the MAG
system were established at each site in an area of rative soil icentified during a walkaround survey.
These points were occupied at the beginning and end of each day's surveying for instrument
calibration and tuning. The background calibration values and tuning signal strengths were recorded

in the geophysicist's field logbook.

The field work was conducted in three stages:

. Horizontal Control Installation
. Geophysical Survey
. Site Map Preparation.

3.1 Horizontal Control Installation

Twelve of the 13 investigation areas were marked prior to the geophysical survey by survey lath
installed by the COE. Although the lath were not labeled, they corresponded to number designations
shown on COE plot plans {Drawings HN-94-1/1, HN-94-1/2, HN-94-/3, HN-94-1/4, HN-94-1/5)
provided to the HLA geophysicists. HLA understands that the boundaries of these Survey areas were

generally based on the distribution of surface debris, which had been removed by others before the
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3.0 General Field Procedures

geophysical investigations. The survey areas as marked by the COE were generally trapezoidal in
shape, and HLA installed slightly larger rectangular survey grids which included the COE-designated

site boundaries.

Boundary limits for Site PSN 12/14 were not previously staked. COE representative Randy Chong
showed Roark Smith (HLA) and Paui Karas (CDM) the proposed survey area during a site

walkthrough, and boundary marking lath were then instalied by HLA.

The coutrol grid at each site was installed by using a fiberglass tape measure to establish a baseline
between two of the site boundary marking laths. The baseline was marked with wooden lath at the
endpoints and PVC pin flags every 20 feet. Using the tape measure to form 30-, 40-, 50-foot right
triangles, survey transects were installed perpendicular to the baseline and spaced 20 feet apart. The
transects were marked by alternating rows of yellow and orange PVC pin flags; stationing along the
transects was marked every 20 feet. The pin flags were removed after the geophysical surveys were
completed, but the wooden laths at the grid comers were left in place so the HLA control grid could

be reestablished.

3.2 Geophysical Survey

The following sections describe generalized field procedures for the collection of EM and MAG data

at the 10 landfill sites (13 areas).

3.2.1 Electromagnetic (EM) Profiling Survey

EM profiling data were obtained by hand-carrying the portable EM system along survey transects
spaced 20 feet apart. The EM profiles were positioried by interpolating transect alignments midway

between the rows of pin flags. Two components of the EM signal (in-phase and terrain conductivity)
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3.0 General Field Procedures

were digitallv recorded at 1-second irterva.s by the data logging system. The two components were
also recorded as continuous analog fraces ¢n ¢ two-channel chart recorder. Survey transect number
and instrument setting and scaling informa :on were written on the analog records. Stationing along
each transect was marked by inserting a special flagging record into the digital datafile and by
scribing the analog chart record at 20-foot intervals as a pin flag was passed. At selected sites, analog
EM profiles, without digital records, were also ontained along reconnaissance transects outside of the

HLA survey grid.

EM data were periodically transferred to a laptop computer and copied onto backup floppy disks.
Each evening the analog chart records were reviewed to check that proper line number and stationing
information had been recorded. Also recorded on the analog records was the name of the

corresponding digital datafile.
3.2.2 Magnetic Gradient [MAG) Survey

The MAG system used for this survey consisted of two magnetometers. One instrument was used as
a base station and was positioned in a remore area of the site to monitor naturally occurring
variations in the earth's magnetic field. The base station data were digitally recorded at 30-second

intervals and transferred to a laptop computer after each field day.

A second magnetometer was used to perform the gradient survey. The gradient survey was
conducted along transects spaced 20 feet apart. The MAG transects were offset 10 feet from the EM
survey transects, and located along the rows of nin flags. This offset procedure produced a

geophysical investigation with a 10-foot survey transect spacing.

Magnetic measurements were made by carrying the instrument along the survey transects and

stopping to take readings at 10-foot intervals marked by the pin flags and at midpoints interpolated
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3.0 General Field Procedures

between the flags. The operator provided line and station spacing information. and the instrument
automatically stored in memory the total magnetic field readings obtained at each measurement

station.

At the beginning of each day's surveying, magnetic measurements were first obtained along the
baseline. As the MAG survey progressed, the bzlaseline stations were reoccupied so time-varying
magnetic noise (diurnal drift) could be monitored. This procedure was performed to back up the
automatically recorded base station data. ln sddition, at selected stations, several successive
magnetic strength readings were taken to validate instrument sensitivity and reproducibility and to

check for short-period magnetic noise {(micropuisations or sunspot activity).

Magnetic gradient data were periodically transferred in the field to a laptop computer and copied
onto backup floppy disks. Each evening the gradient data were output to a line printer and the

printout was annotated with transect number, siationing, and date.

3.2.3 Anomaly Verification and Detalling Survey

After all geophysical data at a site were collecled and reviewed, a preliminary anomaly location map
was prepared. The geophysicist returned to the field and the anomalies were resurveyed using the
EM31-D and TW-6 M-Scope along gupplemental survey transects for verification, and to refine and
finalize their locations and dimenéions. This procedure helped pinpoint buried objects not located
directly along the survey transects and removed any positioning errors caused by the interpolation of
transect and station locations. The anomaly locations and dimensions were marked on the ground

with a combination of painted lath and red pin flags.

A verification and detailing survey using the procedures described above was also performed at

Site PSN 04 to locate anomalies previously iden:ified by others.
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3.0 General Field Procedures

3.4 Site Map Preparation

A map for each survey area was prepared by walking the survey transects and plotting the locations
of notable surface features on grid paper. The site features map served as a basemap on which our
final interpretation for each site is presented. (1 acdition, the maps show significant surface features
that help reference the geophysical coverage to the survey area, as well as other site features, such
surface metal debris, that affected the geophys.cal mneasurements. The site maps were digitized for

presentation in this report (Plates 2. 4, 6, 10, 11, 13. 15, 16, 17, 21, 25, 26. 28),

1d/RS067-geo DRAFT Harding Lawson Assoclates 7
September 2, 1994



4.0 DATA ANALYSIS AND INTERPRETATION
4.1 Field Data Reduction and Interpretation

EM chart records were inspected each evening for anomalous responses indicative of buried metal or
other landfiil materials. The printouts of the digital MAG gradient data were also inspected for
anomalous readings indicative of buried ferrous metal. A diurnal drift curve was prepared from the
MAG base station data using the software program GRAPHER. This curve was inspected for any
large naturally occurring magnetic variaticns that zould produce false anomalies and necessitate

resurveying of selected MAG transects.

The locations of anomalous EM and MAG responses were piotted on the hand-drawn site features
maps. A copy of each map was provided to Mr. Moore to help direct CDM's ongoing excavation and

trenching program.
4.2 Office Data Reduction and interpretation

Upon the geophysicists' return to HLA's Ncvato. California, office, the digital EM data were output to
a printer for-checking and editing to ensure that proper station markers were in place. The EM data
files were then processed using an HLA in-house software program that separates terrain conductivity
and in-phase data into different data files and assigns X-Y locations to each value. MAG data were

reduced using Lotus 123 spreadsheet software to assign X-Y locations for each station.

Computer contour maps of the magnetic gradient, EM m-phase signal, and EM terrain conductivity

were generated using the Geosoft Mapping System, distributed by GEOSOFT, Inc., Toronto, Canada.
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4.0 Data Analysis and Interpretation

4.3 Criteria Used to Estimate the Location of Landfill Cells and Buried Objects

EM anomalies associated with subsurface disposal areas are usually evaluated in terms of increases in
terrain conductivity over an established background value and/or changes in the in-phase signal.
Background EM conductivity in areas of native-appearing soil at the 13 survey areas was generally
less than 10 millihmos per meter (inmhos/in). "The EM in-phase signal generally ranged between +50

and -200 millivolts.

The presence of subsurface disposal areas can be inferred from localized EM readings above or below
background values, indicating the presence of subsurface features different from those in swrrounding
unaffected areas. A rapid change in in-phase response is an indicator of nearby metal. The amount
of variation from background readings can provide an indication of the amount of landfill material

present and/or its depth of burial.

Magnetic data show that the background total fiel¢ strength is approximately 55,600 gammas, and the
background magnetic gradient at all sites was generally less than 10 gammas per foot (g/f). The
presence of buried ferrous metal can be inferred from localized readings above these background
values. As with EM data, the amount of variation from background can provide an indication of the

amount of ferrous metal present and/or its depth of burial.

The extent of a disposal area is determined by correlating areas of anomalous geophysical response
between adjacent survey transects. Anomalous responses occurTing in the same area along several
adjacent transects are indicative of larger land/ill cells, while anomalous responses that occur along a
single transect without corresponding anomalies o1: adjacent transects are indicative of more

localized debris.

Computer contour maps are often helpful when inspecting large data sets for indications of disposal
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4.0 Data Analysis and Interpretation

areas. Widespread EM and MAG anomalie s indicative of large landfill cells are generally apparent as
areas of tightly bunched contours. However, becatse averaging and smoothing of the data occur
during computer processing, the resulting ¢onsour maps often may net show an accurate distribution
of anomalous measurements, especially for more localized anemalies or along sharp boundaries
between anomalous and background responses. A review of the analog EM chart records and an
inspection of the gradient measuremnents on the MAG data printout was performed ‘to determine the
anomaly locations shown on the results maps. Th:s procedure is often most helpful when locating
smaller concentrations of subsurface debris and deiineating the limits of larger landfill cells more

precisely.
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5.0 SITE CHARACTERISTICS AND RESULTS

Tables 1 and 2 summarize the results of the geophysical investigations at the ten potential landfill
sites (13 survey areas). Geophysical anomalies indicative of subsurface debris were identified at
seven of the thirteen areas investigated. The areas are Site PSN 90, Site 1gloo-1, Site Igloo-2, Site
Bridge Overview-1, Site H-83-C, Site PSN 12/14, and Site H-12-L-1. With the exception of

Anomaly A-4 at Site PSN 80, all of the listad aromalies were 1dentified during field data reduction
and interpretation and were presented on the hanc-drawn preliminary results maps provided to CDM

in the field.

Anomalies at the Bridge Overview-1 site are indicative of small buried metal debris, and anomalies at
PSN-90 are generally associated with a buried pipeline and large metal objects on the ground surface.
The remaining four sites, Igloo-1, Igloo-2, H-83-C, and PSN 12/14, show indications of significant
subsurface disposal. Large anomalies indicative of single disposal areas or a sequence of closely
spaced backfilled trenches were identified at sites Igloo-1, Igloo-2, and H-83-C. Several separate
disposal trenches were indicated at Site PSN 12/14. the largest of the 13 areas investigated. The
terrain conductivity anomaly identified at Site H-12-L-1 is believed to be caused by increased soil
moisture. The anomaly limits determined by HLLA during the survey at Site PSN 04 were consistent

with the areas staked in the field.

The extent and location of anomalies shown on the results maps are generally based on field checks
of interpreted geophysical anomalies. Therefore, the mapped anomaly location may not always
correlate well with anomaly location may not alwavs correlate well with anomalous contours of

digitally recorded geophysical data.
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5.0 Site Characteristics and Results

5.1 Site H-81-R
5.1.1 Site Description

The H-81-R investigation area was marked in he field by four COE slaking lath and was very nearly
rectangular. At the time of the survey, the site was sparsely vegetated and the terrain flat. No

surface debris was observed. HLA used the southeast COE lath #1238 for a grid origin and extended
a 160-foot-long baseline north through COE lah #1239. HLA installed a true rectangular survey grid

at this site measuring 160 feet by 180 feet, ot approximately 0.66 acre (Plate 2).

HLA obtained EM31-D data along approximatelv 1,600 linear feet of survey transect and MAG

gradient measurements at 170 stations.

5.1.2 Results, H-81-R

Although no geophysical anomalies were identified within the survey grid at Site H-81-R, anomalous
responses indicative of substantial buried metal were measured during a reconnaissance survey at a
low mound approximately 175 feet north of the survey area (Plate 2). MAG gradients in this area

were approximately 700 g/f, and EM in-phase anomalies of 500 millivolts (mv) were also measured.

Within the survey area, MAG gradients were generally less than 10 g/f. The EM in-phase signal
ranged between -160 and -180 mv and the terrain conductivity was approximately 8 mmhos/m.
Contour maps showing MAG gradient, EM in-phase, and terrain conductivity responses are presented
on Plate 3. Because the anomalous area associated with the low mound is not within the survey grid,

no digital data were recorded and the anomalous response is not shown on the contour maps.
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5.0 Site Characteristics and Results

£.2 Site PSN 72/82

5.2.1 Site Description

Site PSN 72/82 was characterized by a clearing mn the sagebrush. The terrain was flat, and smali
amounts of barbed wire, two 1-gallon paint cans, and two low mounds were observed. The survey
area was marked in the field by four COE staking lath forming a trapezoid. HLA used lath #1253 for
a grid origin and extended a 200-foot-long baseline north through lath #1252. HLA installed a
rectangular survey grid at this site measuring 200 feet by 150 feet, or approximately 0.69 acre

(Plate 4).

HLA obtained EM31-D data along approximatety 1,600 linear feet of survey transect and MAG

gradient measurements at 198 stations.

5.2.2 Resulits, PSN 72/82

No geophysical anomalies indicative of landfill or buried debris were identified at Site PSN 72/82.
MAG gradients were generally less than 10 g/f. EM in-phase signal ranged between -100 and -140 mv
and the terrain conductivity was approximately 8 mmhos/m. Small variations is response associated
with the barbed wire were noted, but they are not indicative of buried material. Contour maps

showing the MAG gradient, EM in-phase, and terrain conductivity responses are presented on Plate 5.

5.3 Site PSN 90

5.3.1 Site Description

PSN 90 was characterized by sagebrush clearings, disturbed topography, and abundant surface debris.
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5.0 Site Characteristics and Results

Several mounds and depressions and areas with large pieces oi metal were observed. The terrain,
although generally fiat. had an irregular topography indicating the area had been reworked. Metal
sheet piles and asphalt and concrete rubble werr observed. A linear depression, possibly a drainage

ditch, passed through the northeast corner of the site.

The site boundary was marked by six COE lath and formed an irregular polygon. HLA incorporated
the longest straight line segment of this polygon. between lath #1154 and #1155, into a 520-foot-long
baseline that formed the eastern boundary of the survev area (Plate 6). HLA installed a rectangular
survey grid that measured 520 feet by 280 feet, or approximately 3.34 acres. The HLA survey grid

included the COE site boundary lath and suspicious areas west of the COE-designated site boundary.

HLA obtained EM31-D data along approximately 6,440 linear feet of survey transect and MAG
gradienl measurements at 696 stations. In addition. a reconnaissance EM31-D survey was performed

in a suspect area east of the survey grid (Plate 6.
5.3.2 Results, PSN 90

Five geophysical anomalies indicative of substantial amounts of metal were detected at Site PSN 90.
Their locations are shown on Plate 6. In general, large high-amplitude geophysical anomalies were
recorded in the areas of surface and partially buried metal observed in the northern portion of the
site. These anomalies are desigrlafed A-1, A-2. and A-3, and are characterized by MAG gradients in
excess of 300 g/f and EM in-phase responses on the order of 1,000 mv. Because of interference from
abundant surface metal, any more deeply buried debris, or nearby shallowly buried debris, would not
have been detected in this area. A resurvey after the surface metal is removed and initial excavations

of metal should be performed to verify that additional subsurface debris is not present in this area.
Anomaly A-4 is a smaller feature in the southern portion of the survey area near grid coordinates

1d/RS067-geo DRAFT Harding Lawson Assoclates 14
September 2, 1994



5.0 Site Characteristics and Results

0+30N, 1+80E. A-4 is chara: erized by M AG gradients of approximately 200 g/f and an EM in-phase

responise of 150 mv indicative of locatized shsllow metal debris.

Anomaly A-5 is associated with a buried metal pipe in the eastern portion of the site (Plate 6). Using
an RD-400 pipe and cable locating device manufactured by Radiodetection Corp, the pipeline was

traced to a nearby water well pump shack.

A variation in MAG gradient associated with the mounded area near grid coordinate 1+40 N, 1+10 E
is noted. Because of the absence of an associated anomalous EM31-D response, HLA believes this
MAG gradient variation may be caused by the higher elevation at the measurement stations on the
mound. This caused an localized change in the position of the magnetic instrument sensors relative
to native soil and volcanic bedrock, which zar he highly magnetic and strongly influence magnetic

response. It 1s also possible that the mound contains small pieces of buried metal.

Five localized single-point MAG gradient anomalies are also noted. They are believed to be caused

by small pieces of surface metal located aleng a survey transect.

The background MAG gradient at Site PSN 90 is generally less than 20 g/f. The background EM in-
phase signal is approximately 100 mv, and the background terrain conductivity is approximately

30 mmbhos/m. ' The relatively high bgckground conductivity compared with other sites at Hanford
North Slope, 1s probably due to thé greater maisture and clay content of the soil at this site, which is
located in a cultivated area. Contour maps showing the MAG, EM in-phase, and terrain conductivity

responses are presented on Plates 7, 8, and 3, respectively.
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5.0 Site Characteristics and Resulls

54 Site Igloo-1
5.4.1 Site Description

The Igloo-1 site had a gently mounded ground surface with lineations suggesting the area had been
reworked by a bulldozer. The site was sparsely vegetated by low grass. The area of investigation
was marked in the field by four COE staking lath that formed a trapezoid. HLA established a
160-foot-long baseline through lath #102 and #103 and installed a rectangular survey grid that

measured 160 feet by 120 feet, or approximateiy 0.44 acre.

HLA obtained EM31-D data along approximately 1,200 linear feet of survey transect and MAG
gradient measurements at 117 stations. A reconnaissance EM31-D survey was also performed at a pit

and mound east of the survey grid.

5.4.2 Results, Igioo-1

The geophysical survey coverage and results for the Igloo-1 site are shown on Plate 10. A single large
and well-defined area of anomalous geophysical response measuring approximately 50 feet by

120 feet was identified. The area is characterized by MAG gradients from 100 to over 400 g/f and EM
in-phase signals in excess of 2,000 mv. These responses are indicative of large amounts of metal,
probably within 5 feet of the grouﬁd surface. The associated terrain conductivity anomaly is believed
to be caused by the buried metal and is not indicative of changes in soil properties. Contour maps

showing the MAG, EM in-phase, and terrair: ccnductivity responses are also presented on Plate 10.
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5.0 Site Characteristics and Results

5.5 Site Igloo-2
5.5.1 Site Characteristics

The southern portion of Igloo-2 was characterizi-d by gently mounded ground surface with lineations
suggesting the area had also been reworked by a bulldozer. The ground surface dips to the southwest
where it encompasses a wash that terminates infe a hummocky area that also appeared reworked.
The site was sparsely vegetated by low grass and a band of sagebrush. The area of investigation was
marked in the field by four COE staking lath forming a trapezoid. HLA established a 310-foot-long
baseline between lath #126 and #127 and 1nstalled a rectanguiar survey grid that measured 310 feet
by 160 feet. Based on the preliminary results of the EM31-D survey, a 40- by 40-foot extension was

added to the southeast corner of the grid, forming @ survey area of approximately 1.16 acres.

HLA obtained EM31-D data along approximately 2,840 linear feet of survey transect and MAG

gradient measurements at 272 stations.

5.5.2 Results, Igloo-2

The geophysical survey coverage and results for the Igloo-2 site are shown on Plate 11. Contour
maps showing the MAG gradient, EM in-phase, and terrain conductivity responses are presented on
Plate 12. A single large and weil-defined alea ol anomalous geophysical response similar to that
found at Igloc-1 was identified. This area measured approximately 70 feet by 120 feet and was
characterized by MAG gradients from 100 to over 500 g/f and EM in-phase signals in excess of
2,000 mv. These responses are indicative of large amounts of metal that is probably within 5 feet of
the ground surface. The associated terrain conductivity anomaly is probably caused by the buried

metal and is not indicative of changes in soil properties.
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5.0 Site Characteristics and Results

5.6 Site Bridge Overview-1

5.6.1 Site Description

The Bridge Overview-1 site was characterized by sandy soil and gently sloping terrain. Wood debris
and patches of glass, cinders, and small metal debris such as nails and bottle caps, were observed on
the surface. The site was partially vegetated with sagebrush. The investigation area was marked by
four COE lath forming a trapezoid. HLA established a 300-foot-long baseline, between lath #1261
and #1262, and installed a rectangular survey grid that measured 300 feet by 200 feet, or

approximately 1.37 acres.

HLA obtained EM31-D data along approximately 3,000 linear feet of survey transect and MAG
gradient measurements at 336 stations. A reconnaissance EM31-D survey was also performed to

delimit the extent of two geophysical anomalies identified along the western edge of the survey grid.

5.6.2 Results, Bridge Overview-1

Four geophysical anomalies indicative of buried debris were identified at the Bridge Overview-1 site.
The anomaly locations are shown on Plate 13 and contour maps showing the MAG gradient, EM in-

phase, and terrain conductivity responses are presented on Plate 14.

All of the anomalies are of moderate amplitude and indicative of small metal debris probably buried
within 5 feet of the ground surface. Although surface debris was observed near all anomaly
locations, the four identified anomalies are believed to be indicative of buried objects. Partially
buried stovepipes were removed at an area of anamalous response near grid coordinates 2+50 N,
0+90 E (Plate 13). HLA believes that similar small metal debris is buried at the four designated

anomaly locations. Additional iocalized areas of ar.omalous response are apparent on the contour
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5.0 Site Characteristics and Results

maps, but they are attributed t 1 sur tce detris and have been disregarded.

Anomaly A-1 is near grid coordinat: 1+40N, 0+ 80FE. It is characterized by an EM31-D response with
a small MAG gradient variation indicative of stnall but elongated masses of buried metal, possibly

additional sheet metal stovepipes.

Anomalies A-2 and A-3 are along the western edge of the survey grid. They are characterized by
EM31-I) responses, without associated MACG gradient anomalies, indicative of nonferrous metal, or
possibly more sheet metal stovepipes. Anomaly A-4 at grid coordinate 0+50 N, 1+00 E is similar in

nature.

5.7 Site Bridge Overview.2

5.7.1 Site Description

The Bridge Overview-2 investigation area was marked in the field by four COE staking lath forming a
trapezoid. Located in a saddle between two hills, the site slopes gently south. The ground surface
was covered by low grass, and wood debris was oiled near the northeast corner of the site. HLA used
lath #1265 for a grid origin and extended a 200-foot-long baseline north through lath #1268. HLA
installed a rectangular survey grid at this site which measured 200 feet by 100 feet, or approximately

0.46 acre (Plate 15).

HLA obtained EM31-D data along approximately 1,100 linear feet of survey transect and MAG

gradient measurements at 121 stations.
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5.0 Site Characteristics and Results

5.7.2 Results, Bridge Overview-2

No geophysical anomalies were 1dentified at the Bridge Overview-2 site. MAG gradients were
generally less than 15 g/f. The EM in-phase sigi.al ranged between -40 and -60 mv and the terrain
conductivily was approximatelvy 7 mmhos/m. Contour maps showing the MAG gradient, EM in-

phase, and terrain conductivity responses are presented on Plate 15.

5.8 Site H-12-C

5.8.1 Site Description

The H-12-C site is characterized by a linear depression approximately 200 feet long, 40 feet wide, and
4 feet deep. HLA used COE lath #1191 for a gnd origin and extended a 200-foot-long baseline
through lath #1194, HLA installed a rectangular survey grid at this site which measured 200 feet by
40 feet. The geophysical survey transects were extended an additional 20 feet to cover the northern
flank of the depression, creating a survey area measuring 200 feet by 60 feet, or approximately

0.27 acre (Plat_e 16).

HLA obtained EM31-D data along approximately 800 linear feet of survey transect and MAG gradient

measurements at 77 stations.

5.8.2 Results, H-12-C

No geophysical anomalies were identified at Site H-12-C. MAG gradients were generally less than
10 g/f. The EM in-phase signal ranged between -160 and -180 mv and the terrain conductivity ranged
between 20 and 24 mmhos/m. The higher :onductivities measured near the center this site are

probably due to moisture associated with the topographic depression. Contour maps showing the
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MAG gradient, EM in-phase. ¢r d termain conduciivity responses are presented on Plate 16.

5.9 Site H-83-C

5.9.1 Site Description

Site H-83-C was characterized by two sagebrush clearings. The terrain is generally flat, with a raised
area in the north showing partially buried sheet metal, possibly roofing material, and asphalt rubble
(Plate 17). Another larger raised area, possibly & soil-covered foundation or loading dock, was noted
south of the survey area. The southern reised area is approximately 100 feet wide and several

hundred feet long.

Some of the COE site boundary lath were lying on the ground and possibly not in their original
position, so the HLA geophysicist determined the survey area based on clearings in the sagebrush,
observed surface and partially buried debris, and the site boundary lath remaining in place. HLA
gridded a 350- by 200-foot area, with a 100- by 160-foot extension in the northeast, for a total survey
area of approximately 1.91 acres. HLA obtained EM31-D data along approximately 4,200 linear feet
of survey transect and MAG gradient measurements at 468 stations. In addition, a reconnaissance
EM31-D survey was performed at the large raised area south of the survey grid and at a smaller

mound east of the survey grid.

5.9.2 Results, H-83-C

The geophysical survey coverage and results for Site H-83-C are presented on Plate 17. Contour
maps showing the recorded MAG gradient, EM in-phase, and terrain conductivity response are
presented on Plates 18, 19, and 20, respectively. Duta for the reconnaissance survey over the low

mound and portion of the south revised areas are not presented on these plates. In general, a single
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large area of anomalous response measuring approximately 150 feet by 200 feet was identified in the
eastern portion of the survey grid. The anomaly is characienized by MAG gradients ranging from
approximately 70 g/f to over 1,000 g/f and EM in-phase signats greater than 1,000 mv. These
responses are indicative of large amounts of meta. buried within the upper 5 feet. The associated
tertain conductivity anomaly 1s probably caused by the buried metal and is not indicative of changes

in soil properties.

A buried pipeline was detected between the two raised areas. The pipeline was traced using the
RD-400 pipe and cable locator, but its pathway could not be located exactly in the anomalous area
because of interference from the abundant near-surface metal. The approximate underground

pathway was marked in the field with spray paint and shown on Plate 17.

The reconnaissance EM31-D survey at the southern raised area indicated the presence of buried metal
throughout the feature. The EM31-D response and the broad, flat nature of the raised area suggest a
reinforced concrete structure, possibly a foundation or a loading dock. The reconnaissance survey at
the smaller mound east of the survey area also indicated the presence of a reinforced concrete

structure.
5.10 PSN 12/14
5.10.1 Site Characteristics

In general, Site PSN 12/14 was a gentle hillside. with numerous areas of irregular or disturbed
terrain. This site was primarily covered with sparse to dense sagebrush, with low grass and sand in
disturbed areas. With guidance from COE perscnnel, HLA established a 1,200-foot-long baseline
along an arbitrarily determined OW line that spanned the survey area. Perpendicular survey

transects were extended from this baseline. The HLA-installed survey grid measured approximately
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1,200 feet east-west by approxi:nately 700 'ect north-south, or approximately 12.24 acres.

HLA obtained EM31-D data along approximatelv 25,500 linear feet of survey transect and MAG

gradient measurements at 2,92¢ stations.
5.10.2 Results, PSN 12/14

Fourteen geophysical anomalies indicative of landfill deposits or buried debris were identified at

Site PSN 12/14. Anomalies A-1, A-8, A-11, and A-14 are large high amplitude geophysical anomalies
that were recorded in areas of observed surficial and partially buried metal. Buried debris may also
be present at these anomaly locations. Anomaly A-13 was also a large high amplitude anomaly
indicative of landfill deposits. Although n¢ metal was observed at the surface, this anomaly was

associated with a berm and a surface depressicn

Moderate amplitude anomalies indicative of landfilling were noted at A-2, A-3, A-4, A-5, A-6, A-7,
A-9, A-10, and A-12. With the exception of A-2 and A-9, these anomalies are interpreted to be areas
of buried metal. A-2 is a moderate amplitude conductivity anomaly not associated with in-phase or
magnetic anomalies; HLA believes this anomalv to be the result of a nonmetallic source such as
conductive leachate, increased soil salinity, finer grained soil, decaying buried debris, or increased
moisture. Anomaly A-9 is a moderate- to low amplitude in-phase anomaly. Because this anomaly is
not associated with MAG or conduﬁtivity anomalies, we interpret it to be indicative of small and

probably widely dispersed buried nonferrous metal.

Generally, anomalous MAG gradients at PSN 12/14 ranged from -300 to 1,700 g/f with a background
of less than 20 g/f. Anomalous EM in-phase signals ranged from -2,660 to 1,740 mv, and terrain
conductivity ranged from -19 to 88 inmhos/in, with a background of approximately 15 mmhos/m.

Contour maps showing the MAG, EM in-phase, and terrain conductivity responses are presented on
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Plates 22 thrcugh 24.

5.11 Site PSN 01

5111 Site Characteristics

Site PSN 01 was generally flat with a narrow, shallow depression extending northwest across the site.
This site was primarily covered with low grass and bordered on the east and west by sparse
sagebrush. The approximately rectangular study area was marked in the field by four COE survey
lath. HLA used the southeast COE lath #1215 for & grid origin and extended a 140-foot-long baseline
north through COE lath #1218, as shown on P.ate 25. HLA installed a true rectangular survey grid at

this site that measured 160 feet north-south by 90 faet east-west. or approximately 0.34 acre.

HLA obtained EM31-D data along approximately 720 linear feet of survey transect and MAG gradient

measurements at 90 stations.

5.11.2 Results, PSN 01

No geophysical anomalies indicative of landfill deposits or buried debris were identified at

Site PSN 01." MAG gradients were generally lass than 5 g/ff, although isolated values ranged from
-25 to 20 g/f. The EM in-phase signal ranged from -60 to 5 mv and terrain conductivity was
approximately 8 mmhos/m. The low magnitude of the isolated magnetic anomalies and the lack of
associated EM anomalies suggest that the MAG anoimalies are the result of minor isolated metal
objects and not landfill deposits. Contour maps showing the MAG, EM in-phase, and terrain

conductivity responses are presented on Plate 25
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512 Site H-12-L-1
5.12.1 Site Characterlstics

Site H-12-L-1, a rectangular topographic depression with up to 15 feet of relief, was characterized by
low grasses and weeds, with more dense and vigorous vegetation near the bottom of the depression.
Cultural features at this site included a small vault near the southwest corner and possible buildings
remnants near the southeast corner. The survey area was marked in the field by three COE survey
lath; the lath for the northwest corner was missing. The map provided for this site indicated that the
original area was approximately rectangular. HLA used the southwest COE lath #1203 for a grid
origin and extended a 200-fool-long baseline east through COE iath #1202, as shown on Plate 26.
HLA installed a true rectangular survey grid a! this site that measured 220 feet east-west by 140 feet

north-south, or approximately 0.72 acre.

HLA obtained EM31-D data along approximately 1,550 linear feet of survey transect and MAG

gradient measurements at 180 stations.

5.12.2 Results, H-12.1 .1

No geophysical anomalies indicative of large-scale landfill deposits or buried metal debris were
identified at Site H-12-L-1. However, an area of elevated terrain conductivity was measured that may
be associated with soil contamination. MAG gradients were generally less than 3 g/f, but isolated
values ranging from -5 to 98 g/f were observec at the small vault and possible former building site.
The EM in-phase signal ranged between -46 and 26 mv and terrain conductivity ranged from 20 to

38 mmhos/m, with a background of approximately 22 mmbhos/m.
A widespread 30 to 38 mmhos/m terrain conductivity anomaly was identified in the topographic
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depression and associated with the vigorous vegetation. Because no MAG or in-phase anomalies
were associated with this conductivity anomaly, HLA interprets the anomaly to be indicative of a
nonmetallic source, such as increased salinity or moisture. It is also possible that the elevated

conductivity is the result of electrizally conductive leachate originating from contamination.

The localized MAG anomalies near the southeast and southwest corners of the survey area are likely
the effect of observed cultural features. Contour maps showing the MAG. EM in-phase, and terrain

conductivity responses are presented on Plate 27.
$.13 Site H-12-L-2
5.13.1 Site Characteristics

Site H-12-L-2 was characterized by low grasses and cactus and was bordered by sagebrush to the
north and south. The survey area marked in the field by four COE survey lath was approximately
rectangular. HLA used the northeast COE iath #207 and extended a 120-foot-baseline through COE
lath #1208. HLA projected a survey grid origin approximately 80 feet southwest of COE lath #1208
near COE lath #1205, as shown on Plate 28. HLA installed a true rectangular survey grid at this site

measuring 120 feet east-west by 80 feet north-south, or approximately 0.23 acre.

HLA obtained EM31-D data along approximately 480 linear feet of survey transect and MAG gradient

measurements at 63 stations.
5.13.2 Results, H-12-L.2

No geophysical anomalies indicative of landfil. deposits or buried debris were identified at

Site H-12-L-2. MAG gradients were generally less than 3 g/f. The EM in-phase signal ranged
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between -60 and 10 mv and t2 ' in sonduavity ranged from 20 to 25 mmhos/m. Contour maps

showing the MAG, EM in-phase, and terrain condustivity responses are presented on Plate 28.
5.14 Site PSN 04
5.14.1 Site Characteristics

Site PSN 04 comprised four distinct survey areas identified as PSN 04 north, south, east, and west.
These sites were generally flat or gently sloping Vegetation ranged from sparse grass to dense
sagebrush. Localized shallow depressions and mounds indicating areas of disturbed soil were

present.

At the request of CDM personnel, HLA performed a followup investigation performed to verify the
locations of anomalies identified by IT Corporation in a previous geophysical investigation. IT
Corporation provided geophysical survey coverage of all four survey areas, so HLA did not complete

a thorough resurvey of the sites.

CDM personnel indicated six geophysical anomalies requiring further investigation. These anomalies
had been marked in the field using survey lath and numbered consecutively within each area. All
anomaly location lath appeared to be in place except at PSN 04 north. Therefore the investigation at
PSN 04 north included a reconnaiésance survey south of the road to find the most probable location

of the previously identified geophysical anomalv.

HLA performed walkaround EM31-D and M-Scope traverses throughout the area of each previously
identified anomaly to search for evidence of buried metal or other anomalous conditions. No digital
data were recorded in these areas. Instead. the extont of any anomalous readings was marked on the

ground surface with orange marking paint and alsc recorded on a map provided by CDM.
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5.14.2 Results, PSN 04

Numerous geophysical anomalies indicative o .andfill deposils or buried debris were verified and
field located at Sites PSN 04, south, east, and west. In generai, the areas where geophysical
anomalies had been previously identified were =haracterized by conductivity, in-phase, and M-Scope
anomalies. Typically, the anomaly limits determined by HLA were consistent with the areas staked
in the field. However, localized concentrations of buried metal or conductive materials were
delineated both within and slightly outside the ancmaly boundaries. These are the areas HLA

marked in the field with orange print.

At PSN 04 north, HLA defined an area approximately 20 feet in diameter indicative of a buried metal
object. A small unmarked survey lath was fourd on the ground near this anomaly, but because it
appeared to be outside the southeast corner of the survey area, HLA cannot be certain that it
Identifies the anomaly located by IT. HLA did not review IT's geophysical data for these areas and
was unaware of their criteria for selecting anomaly limits. Therefore, HLA recommends that CDM

include the areas marked in the field by HI.A with those reported by the previous contractor.
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Table 1. Summary of Results, Ten Potential Landfill Sites (13 Survey Areas)
Hanford North Slope
Richland, Washington

Site , Site Size . Results . . ..o Remarks..

Designa[i(}h {Acres) S i : : IR

H-81-R 0.66 No anomalies identified in survey grid 1 anomaly indicative of buried metal identified north of survey grid.
PSN 72/82 0.69 No anomalies identified L

PSN 90 3.34 5 anoma}ie_sridemiﬁed 3 anomalies caused by large metal objects on surface and possibly

additional buried metal. 1 anumaly caused by buried pipe,
additional localized buried metal detected.

Igloo-1 0.44 1 large anomaly identified Anomaly indicative of large amounts of buried metal.

igloo-2 i.le i large anomaly identified Anomaly indicative of farge amounts of buried metdl.

Bridge 1.37 4 small anomalies identified Ancmalies indicative of localized small buried metal debris;

Overview-1 much debris on surface.

Bridge 0.46 No anomalies identified L

Overview-2

H-12-C 0.27 No anomalies identified L

H-83-C 1.91 ! large anomaly identified Anomaly indicative of large amounts of buried metal associated
in survey area with raised area; partial anomaly detected at second raised area

south of survey grid; burted pipe detected.

DOERES.XLS
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Table 1. Summary of Results, Ten Potential Landfill Sites (13 Survey Areas)
Hanford North Slope
Richland, Washington

Site Site Size Resul_ts . . Remarks

Designation (Acres)

PSN 12/14 12.24 14 anomalies identifed See Table 2.

PSN 01 0.34 No anomalies identified L

H-12-L-1 0.72 | anomaly identified Terrain conductivity anomaly probably caused by increased

soil moisture or possibly soil contamination,

H12.1-2 n 21 No anomalies identified

DOGRES.XLS
August 29, 1994 2 of 2
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Table 2. Geophysical Anomaly Locations and Characteristics, PSN 12/14 Landfill

Hanford North Slope
Richland, Washington

Anomaly
Designation

Survey Grid -

Coordinates (ft) .

- Anomaly

‘Dimension (fy 7

Interpretation of =

*'Siibsutface Characteristics =

A-l

A-2

A-3

A4

A-5

A7

A-8

A-9

52410, WO0+80

S1+50, W1+30

53480, W 1440

4130 W 1400

54+30, W2+90

§5+80, W1+10

S7+10, WG+80

S6+80, W2+i0

S6+30, W2+70

300 x 60

120 x 120

BO x 60

TN * 40

50x20

80 x 80

60 x 40

150 x 80

220x 70

lof2

Disposal trench with metal and non-metal
debris; localized shallow metal nearby.

Change in soil characteristics, non-metallic
debris; soil moisture increase or leachate,

Disposal cell with metal and non-metal
debris; localized shallow metal nearby.

Disposal cell with metal and non -meta!
debris: localized shallow metal nearhy

Localized metal debris.

Localized metal debris.

Localized metal debris.

Disposal trench with metal and non-metal

debris; localized shallow metal nearby.

Disposal cell with metal and non-metal
debris; localized shallow metal nearby.
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Table 2. Geophysical Anomaly Locations and Characteristics, PSN 12/14 Landfill

Hanford North Slope
Richland, Washington

Anomaly Survey Grid' . Anomaly - Interpretationof
Designation - Coordinates (ft) - - = Dimension (ft)«-: "+ - Subsurface Characteristics
A-10 S6+10, W3+90 60 x 30 Localized metal debris.
A-11 S$8+10. W 4480 200 x 50 Disposal trench with metal and non-metal
debris; localized shallow metal nearby.
A12 S7+4+70, WS5+40 40 x 40 Localized metal debris.
! 57430, WSl 100 x 60 Disposal treach with metal and nonensetal
debris; localized shallow metn! nearby.
A-14 S 10+60, W 4+00 190 x 130 Disposal cell with metal and non-metal

20f 2

debris; localized shallow metal nearby.
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APPENDIX

This section discusses the geophysical techniques used for this survey and the parameters measured

by those techniques.

Electromagnetics - EM31-D

The EM method employs a portable power source, a transmitter, and receiver coils to induce and
measure an electromagnetic current in the ground. Current flowing in the transmitter coil generates a
magnetic field that induces small electrical currents in the ground beneath the instrument. These
currents generate secondary magnetic fields that are detected by the receiver coil. The ratio of
primary to secondary field strengths is proporticnat to terrain conductivity and can be read directly
on the EM instrument meter, which is calibrated in units of conductivity. Decaying refuse and
buried metal are electrically conductive compared to native soil, and therefore produce anomalous

readings in measured conductivity values.

Two components of the EM field were measured: terrain conductivity (sometimes referred to as the
quadrature phase component) as expressed in millimhos per meter (mmhos/m), and the in-phase
component of the EM field, expressed in millivoits {a measure of signal strength). Terrain
conductivity data can be used to locate backfilled trenches or pits, provided the conductivity of the
backfill material contrasts with that of the surrounding native material. The in-phase mode of the

EM field is particularly sensitive to metal objects and was used to locate buried metallic debris.

A Geonics Limited Model EM31-D terrain conductivity meter, which can measure subsurface
conditions to a depth of approximately 20 feet, was used in this investigation. The EM31-D was

connected to a Molytek Model 221/222 portable two-channel chart recorder and an Omnidata

1d/R5067-geo DRAFT Harding Lawson Assoclates 1
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Polycorder Model 516 digital data logger for continuous data acquisition along the survey transects.
Electromagnetics - M-Scope

The Fisher Research Laboratory Model TW-6 M-Scope is similar in principle to the EM31-D. The
unit comprises a mobile transmitter and a receiver, which are connected by a handle. The
transmitter radiates an electromagnetic field that is detected by the receiver. Nearby metal objects
cause distortions in the field. The receiver, which has been previously tuned in an area free of metal,
detects the distortions and produces an audible signal when held within approximately 4 feet of
metal objects. The M-Scope has the advantage of being sensitive to smaller pieces of buried metal

than the EM31-D.
Magnetics

The magnetic technique measures the total intensity of the earth's magnetic field in units of magnetic
intensity called gammas. Ferrous metal debris in a landfill creates variations (anomaliés) in field
intensity; the MAG instrument records these aromalies. The magnetic sensor is a vessel filled with a
proton-rich source such as kerosene. The protons behave like small spinning magnets, which orient
themselves to the earth's magnetic field. A reading is initiated when an electrical current is passed
through a wire coil around the sensor vessel. The current generates its own magnetic field and the
protons readily align themselves to the new field When the applied field is removed, the protons
return to their original orientation. The returning motion (or precession) generates a small electrical
signal that is related to the intensity of the earth's magnetic field at the sensor location. The intensity

is a scalar measurement of the magnetic field vector independent of its orientation.

A pair of GEM Model GSM-19 proton precession magnetometers were used for this survey. One was

used as a base station, and the other was deployed as a gradient magnetometer. The base station

1d/RS067-geo DRAFT Harding Lawson Associates 2
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uses a single magnetic sensor; it wes pleced i a remote location and programmed to automatically

record the earth's magnetic field irensity svery 30 seconds.

The gradient magnetometer uses two magietic sen:sors spaced 1 meter apart on a staff and was
carried along the survey transects. This arrargement allows for simujtaneous measurement of the
magnetic field at the two sensor locations. The difference between the two values is converted to the
vertical magnetic gradient, expressed in gammas-per-foot (g/f) As the effect of localized ferrous metal
on the earth's magnetic field diminishes rapidly with distance, the gradient measurement is more
sensitive to buried metal than single sensor magnetic field measurements. Moreover, the effects of

diurnal magnetic drift and any regional magnstic gradient are removed by the gradient measurement

approach.
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4 subudiary of Comp Dresser & MMcKee inc

Photographic Record

Site Name Hanford North Stope, Washingfon

Description:

Exploratory Trench
Excavated Through «
Shaliow Anomaly at the
H-83-L Site




. N
Photographlc Record &l\;
COM FEDERAL PROGRAMS CORPORATION

o osupsidlary of Torno Dresser & tMcKee inc

Site Narme- Hanford North Sloge, washingior

Description:

Spent Rocket Motor
Remaoved From a H-83-L
Excavation




N
Photographic Recore @ e
» CDM FEDERAL PROGRAMS CORPORANON

o subadlone ot Carp Dresser & Mckee Inc

Site Name' Harford slarth Skoe, Wasnington

Description

Sampling of Pefroleumn-
Contaminated Soils at the
Vehicie Rack, PSN 90 Site

Description:

Excavation of a Sheet-
Steel Structure at the PSN
%0 Site




-

™

CDM FEDERAL PROGRAMS CORPORATION

<1 subsidkar of Connpy Dresser & Mckes inc

Photographic Record

Site: Narme: Hanford North Slope, washingron

Description:

Loading of DDI-
Contaminated Soils Onto
Trucks for Transportation
and Offsite Disposal, H-06-
L Site

Description:

Loading ot DDT-
Contarminated Soils onto
a Truck for Offsite
Disposail, H-06-L East Site




ANALYTICAL DATA SUMMARY
HACKGROTUND SO0 SAMPLES

BANFORD NORTIH SLOPE, WASHINGTON

CDM No. | S4HOGL(E}. | 94HO6L(W)- [ 34HOGL{W)- [9IH06L{W)- | D4HR3L- | D4BOVZ | 941314 | GAPSNO0-~] ~ BalGL- S483C- [ T04MR3( T [OIFSNOAS)- ] oHTTa. |
G | BGI-0L002 1 BG2-01-602 ; BG2-02-002 [ BG3-01-002 | BGI-01:002 | BG1-01-002 [BG1-01.002| BKG-01-002 BKG-01.002 | HKG-01-002 | BKG-02-002 [RGOT-01-001[ BG-01-001
SRR | HEIS No. | BOBSYS || BOBSZ0 - BOBSZI T BOBSZS |- BOC3B0 [ BOCICO | BOCIC6 | BOCICZ | BOGIC3 | DBOCICY | BOGICS | HOCIES | BOMIGET
COMPOUND - 'ESENe 177347 bl 77 - O R TN S WSSO Y v it 3 S G il 13
Lot R - — 9.3 - = EN 207 55 |63 254 = - | 6% - p
: T M_ 173 - - 21 19.2 35.1 19.7 278 ET N 377 | 28t - -
RN - an_ [ s [ o7 | 102 LT 176 542 3.98 276 256 1 3077 147
JERLRIEN I H4 Y 133 62.7 34.9 744 136 131 93 96.1 I 546
; BRI Ry 7.69 a7 7.66 _ 373 773 10.9 9.06 103 125 122 Tast T rar
*E w’\‘i'f} '“I . - . == - 77*_20 - - R - bl _ - = -
: —— - 120 4500 - - 120 220 | 2000 - - 160 280
Vi T ot i O e T - R 1800 i e =
ik 8.02 - - - - - - X - - ' - B
JTES Y A - . - - - - - i - | Eoygs
129 1 166 | 147 | - TR TS I B - b= I - E
NCIKG = Nanocuries Per Kilogram
MG/KG Milligrams Per Kilogram
UG/KG = Micrograms Per Kilogram



ANALYTICAL DATA SUMMARY {cont'd)
BACKGROUND SOIL SAMPLES
HANFORD NORTH SLOPE, WASHINGTON

R L | Standard
| - Average .. ‘Rangeof © ' Deviation
i T P - ofDetected -~ |- © Detected .| . -of Detected
-~ ‘COMPOUND _ _Concentrations | Concéntrations | - Concentrations |
IGROSS ALPHA (NCIKG) o - 12.27 6.3-25.4 8.58 |
GROSS BETA (NCI/KG) - 26.37 17.3377 7.43 |
|ARSENIC (MG/KG) ___ b k30 1.02-6.71 1.79
BARIUM (MG/KG) | ez T T349-136 3236
CHROMIUM (MG/KG) o 1 w10 3.73-12.5 2.85
/ACETONE (UG/KG) 2000 20.00 NA
/BIS(2-ETHYLHEXYL)PHTHALATE (UG/KG) 107143 | 120-4500 1673.59
|DI-N-BUTYL PHTHALATE (UG/KG) | "18oo.00 ‘ 1800.00 NA
IDDD-4,4' (UG/KG) N 8.02 NA
'DDE-4,4‘ (UG/KG) b am 1.57-1.85 0.20
{DDT-4.4' (UG/KG) 534 1.47-12.9 | 6.54

IVKG = Nanocunes Per Kilogram
mG/KG = Milligrams Per Kilogram
UG/KG = Micrograms Per Kilogram




ANALYTICAL DATA SUMMARY
SOIL AND WASTE CHARACTERIZATION SAMPLES
HANFORD NORTIl SLOPE, WASIHINGTON

" SATOSLIWY: | DAHOBLIWY | SAHUBIAW). | SALICGLIWY. | GIFT0GLIWL
AI9:02-007 | AL903005 | A19:04005 | A1101-00) | Al6-01-002
- BOBSWE | TBOBSWI |7 BOBSWE | BOBSWS | BOHSXD .|
] COMPOUND: EEEPCEIEE FEEEEERN NN SRS AR U H .7 A [
GROSSALPHA(NC]IKG) 18.7 [l o o T
OROSS BETA (NCYKD} 16 172 i
[ARSEMIC (MG/KQ} i . 20 143 60 323 [ L SRINENE IR T 1) AR T aRE T 375 ] 352 |7 T4is AR
SELENTUM (MG/K G} ] NA NA 100 R - - = - - -
IMERCURY (MG/KG) 1 NA 24 - - Z - - - 0116 Tz
IBARTUM (MO/KG) NA NA 5600 3067 24 80 BEE 874 96.2 100 167 919 Wy
ICADMIUM (MG/KG) 2 G164 g - —~ - - F L - - - . 0671
[CHROMIUM (MG/KG) 100 NA_ | 400(Cr V]) 8.01 64 6.21 9.03 7.66 7.45 556 | 1as 1
[LEAD (MG/KG) 250 NA NA - i - ) - } - 61 8 - 11.6 | - 27
SILVER (MG/KQ) NA NA 400 - - - - - = - - -
IACETONE (UG/KG) NA NA 8.0E+06 625 - - - R
THYLENE_CHLORIDE (LK G) 500 NA NA -
THYLISOBUT YLKETONE (UG/KG) NA NA 4.0E+06 -
1-1-2-TRICHLOROETHANE (UG/KG) ] NA_ | 17506 | 32B+05 | -~
[X YLENE-TOTAL (UG ) 20000 NA "~ NA -
(ACENAPHTHENE {UG/KG) _ NA NA 4.8E+06 -
[ACENAPHTHYLENE (UIG/KG) NA NA NA -
IANTHRACENE (UG/KG) o NA NA 2 4E+07 -
ENZO(A}YANTHRACENE (UG/KG) ) NA 13T NA .
ENZO(B)FLUORANTHENE (UG/KQ) NA 137 NA -
ENZO(K)FLUORANTHENE (UG/KG) NA 37 NA -
BENZO{A)PYRENE (UG/KG) o HA 137 NA -
UTYLBENZ YLPHTHALATE (UG/KG) NA NA 1.6E+07 -
18(2-ETHYLHEXYL)PHTHALATE (007K NA 7400 | 1 6EDE | 071134
E}[RYSENE (UG/KD) NA 137 NA -
MENZOFURAN (UG/KG) 1 "na NA NA -
Ei-u-nurn PHTHALATE (UG/KG) NA Na 8.0E+06 945.43
IETHYL PHTHALATE (U0/KQ) NA NA 6 4E+07 4736
§2-4-DINTTROTOLUENE {LiG/KQ) NA NA 1.6E+05 -
I-N-OCTYL_PHTHALATE (U/G/K0) NA NA 1 6E106 -
""" LUORANTHENE (UQ/KQ) NA NA 31.2E406
"7 WLUORENE (UG/XQ) NA NA 1.2E+06 -
2-METHYLNAPHTHALENE (UG/KG) NA NA NA - ]
INAPHTHALENE (UG/KQ} NA NA, 32E+08 -
IN-NITROSODIPHEAMINE (UG/KG) NA NA NA -
ENTACHLOROPHENOL (UG/KG) NA 8330 24E+06 -
HENANTHRENE (UG/KG) NA NA NA - ] . ] -
IPYRENE (UG/KG) L NA NA 7 4E+06 - = | S - -
LDRIN (UG/KG) NA 588 2400 - - - - - -
HC-G (LINDANE) (UG/KQ) 1000 769 24000 - - - i - - I j
ORDANE (UG/KG) NA 769 4800 - - - - - - B
DD-4,4(UG/KG) ] NA a7 NA | 146 62.7 T I -~ S 2 o -
DDE-4.4' (UG/KGY R NA 2940 NA 055 258 R R X R L TTESsS T TTm 344
IDDT-4,4' (UG/KG) 1000 2940 4.0E+04 142 125 - - 177 646 786 1 T
[ELDRIN (UG/KG) NA 62.5 4000 - - - — - - - S - -
NDOSULFAN-B (LUG/XG) NA NA NA 04 - - - a5z - = - S
JENDRIN (UG/KG) NA NA 24000 - - = - - . - - B
RIN_ALDEHYDE (UG/KG} NA Na NA - -~ - - - = T -z =
THOXYCHLOR (UG/KQ) NA NA NA - - - - 1.92 - — = T
[PCE-1248 (UG/KG) ) 1600 130 NA - - . - R Y K - T
PCB-1 254 (UG/KG) 1000 130 NA - - - - A4 - - T B
2-HEXANONE (UG/KG) HA NA NA - (- - - - - - o y
2-BUTANONE _(MEK) (UG/KG) = __NA NA 4 BE+07 - I - - - o - N
[ALPHA-BHC (UG/KQ) NA NA NA - - ) - - = —- = R
[ENDRIN_KETONE (UG/KG} NA NA NA - - - - - - -
HEPTACHLOR (UG/KG) NA 222 40000 - - - - - I = -
1Y DROCARBONS-PETROL (MG/KG) 200 Na NA - - R = 3E5G = - RO T N T [
HEAVY OIS (MG/KG) e 200 NA NA I R _ I S




ANALYTICAL DATA sUMMARY (cont'd)
SOIL AND WASTE CHARACTERIZATION SAMPLES
TIANFORD NORT! SLOPE, WASIHINGTON

T [OPM Na: T 94 0eLIWy- |- S4TT0RTIWy | SAHOBLAWY ] § Y] BAHOBLIW). | QAHOBLAWY. | S4TT06LIW - | . GAH0GI.(W) .
MrCA “fiAverageof ([T S PUAYE-02000° | ADT01:001 | ADT- oz-oos - ADS-01-004 . | “ADS-02:003 |~ ADS-03-004 | 'A84-01-005 | A04-02-012
LT 4B | Method B | Puckground : [HEIS No, |~ BOBSKY | BOBSY> BOBSRY - |~ HOBSXS . |- BOBSX) BOBSXS_. | BOBSXD BOBSYD
ERREIE CCOMPOUND .. | Mthod'A'| - Cane | No-Carg: | Delections * JERENo. [ ' = =9 o g T T g T BERE 13 16
JGROSS ALPIA (NCIKGY NA NA NA NRQ = 183 27 1138 2932 436 SE 1o
JOROSS BETA (NCIKQ) D NA HA NA NRQ - 126 228 L 11T 76 &1 27 - |
[ARSENIC (MO/KG) 20 1.43 60 3735 SR TR FISEN 3 SIS TSRS - Y JPErE IERON - R B X 502 35677
SELENMUM (MG/K Q) o NA__ | NA 400 5 — - - Z - - = T
MERCURY (MO/KG) 1 NA 2 = - = T T = - r T
[BARIUM (MG/KG) NA NA 5600 301.44 105 96 ) 147 823 829 125 12° 01~
CADMIUM (MO/KG) T N 0164 8 = - - , = = T I
CHROMIUM (MG/KA) 100 NA__ | 400(Cr V1) 8.0] 5 TFER 18.2 522 146 767 10.4 531
LEAD (MG/KQ) ,, 250 NA | NA -] I B CX S R S 0 R B S 1 - s [T
SILVER (MG/KQ) NA NA 400 = P T - M = LT
ACETONE (UG/KQ L NA NA B.OE+06 6.29 - = - - = - B R
METHYLENE_CHLORIDE (UGKG) 500 NA NA = R R - R B T
ME THYLISOBUT YLKETONE (UGALG) NAT 7 _NA | J0E+08 - = - S T S Lo -
1-1-2-TRICHLOROETHANE (UG/KG) NA 17500 326405 | - - - e - 95 - R B
[MYLENE-TOTAL (UGS - 20000 | WA NA S i T ___ X o T o
[ACENAPHTHENE (UQ/KG) NA NA 4.8E+06 - - - - = I i _—_—
IACENAPHTHYLENE (UG/KG) | nNA NA NA - - - - B
[ANTHRACENE (UG/KQ) ) NA NA 2.4E+07 ~ . S T
[RENZO(A)ANTHRACENE (UG/KQ) NA 137 NA - - - ~ .
IBENZO(B)FLUORANTHENE (UQ/K() NA 117 NA i P )
[BENZO(K FLUCRANTHENE (UG/KG) NA__ | 137 NA - ’ B - - E : e J
IRENZO(AWPYRENE (UG/K QY R I 137 _HNA - ! i Tz I R N ,1
BUTYLBENZ Y1, PHT}{AIA_TE QUIGRG o HA . NA P6E4QT - K - ‘ - | . |
BIS(2-ETHYLHEXYL)PHTHALA TE (UG/AG) NA 71400 1.6E+06 107214 a - - ] - i 160 I
CHRYSENE {U0/KG} ] NA i37 NA | - - T - I |
[DIBENZOFURAN (UG/KG) NA Na NA - - .- R0 IW S I
DI-N-BUTYL _PHTHALATE (UQ/XG) _ | WA NA EOEH6 54541 ‘
IDIETHYL PHTHALATE (UG/XG) NA NA 6.4E+07 4736 . P
2-4-DINTTROTOLVENE (UG/KG) NA NA 1 .6E+05 - - 0 . . i - i i
DI-N-OCTY!. PHTHALATE (UG/KG) NA NA 1 6E+06 = T : R o
FLUORANTHENE (UG/KU) | waA NA 3.2E+66 - - - - ' - - I
FLUORENE (UG/KG) __NA | NA_ T 32Ei06 - i - - i - i |
2-METH YLNAPHTHALENE (KWKG) NA NA NA - - = T _ 7
INAPITHALENE (UG/KG) NA NA 3.7E+03 - - . e 960 e
N-NITROSODIPHEAMINE (UU/KQ) NA | Na | Na - R ) T - -
PENTACHLOROPHENOL (UG/RG) NA 8330 2 4E+06 - —_— S N R
PHENANTHRENE (UG/KG) NA NA NA - - - - - 570 T .
PYRENE (UG/KG) ) NA NA 24E406 [T - ST T LT A
ALDRIN (UO/RG) i NA 58.8 2400 - - T - - - _ - ) ]
BHC-G (LINDANE) (UG/XG) 1000 769 24000 - - - - -
CHLORDANE (UG/KQ) NA 769 1200 - = - 1 o omT
DDD-4.4' UGKT) NA 4170 NA 145 - - - - s~
IDDE-4.4' (UG/KG) e NA 2940 NA 055 T i s , - T R
DDT-4,4° (UG/KG) 1000 2940 1.0E+104 1.42 = 6.7 5.54 T 2K4
[DIELDRIN (UG7KG) NA 62.5 4060 - - - - T — - i
IENDOSULFAN-B (UG/KG) NA NA NA 0.4 - = T - . T L L
ENDRIN {UG/KG) NA NA 24000 - - - -- - = - - -
ENDRIN_ALDEHYDE (UG/KG) B NA NA NA - - - R T T o
METHOXYCHLOR (UG/KG) NA NA NA - - - ) - - - T T
PCB-1248 (UG/KG) _ 1000 136 NA - - = - T 1T o S L
IPCB-1 254 (UG/KG) 1000 130 NA - ] - - = L - UL T
2-JIEXANONE (UGAG) Na NA NA - - = N N S
[3-DUTANONE_(MEK) (UG/KG} NA NA 4.RE107 - | - - - = = =
ALPHA-BHC (DG/KG) o NA NA NA - - - I I -
DRIN_KETONE (UG/KG) NA NA NA - - - - - = .
[EPTACHLOR {UG/KG) NA 222 40000 - - T s o - -
[HYDROCARBONS PETROL (MG/KG} 200 Na NA - - 125 T - 2% T
HEAVY OILS (MG/KG)_ NA__ NA . ) -- - L _ -] - T 1 -]




ANALYTICAL DATA SUMMARY {cont'd)
SOIL AND WASTE CHARACTERIZATION SAMPLES
IIANFORD NORTII SLOPE, WASHINGTON

i NS ,:gdm ‘MHOGL(E)» TBANCAL(E) | DAMGBL(EF | 9ANDGLIE) | SAR0BLIT)- | JAT0eLiR) | OmIoeLi: !
“1UMTe EMTCA L CATZOL010° D ALL0I00T | AQT-01-010 ' CSI-01.006 | SV1:01-001
ISR ¥ v Method B | Method B: . BOB3Y3 _BORSYs -l - BOHSYs: 1  BOBSY] |  BOBSYY
. COMPOWRND o IMehod Al cae ] NoiiCare | TR : TN O 7 SETETSS D= N DRI I
GROSS ALPHA(NCUKG) . NA NA NA - - 118 2 243 | _ 109
GROSS BETA (NCVKQ) JF o NA F NA [ NA - 211 e 35 R
[ARSENIC (MG/KGO) o _l_ 20 EE 60 : TR T ega TETTTTTTTTR T EECA T
SELENTUM (MG/KG) NA NA 400 -~ - ] ~ - T T 1 _osia - -
MERCURY (MO/KGy ] r NA 24 - - - - - R B AT - -
BARIUM (MG/KG) . NA NA 5600 | 30144 105 - 1% _ a4 120 119 SN R EE
CADMIUM (MG/K Q) 2 0164 B - - _ - - - R - N
CHROMIUM (MG/KG) 100 NA | 400(Cr VI) 8.0l 141 149 [EXT 151 54 113 | &is
MGKG) 250 NA NA - 10.4 — 36 T IFE - I
SILVER (MG/KQ) NA NA 400 - - - 105 - - - B
[ACETONE (UG/KQ) . NA NA 8.0E+06 679 - S D - T - - ] o
METHYLENE_CHLORIDE (UG/KG) 500 T NA TTTNAT - - . I T
IMETH YLISOBUT YLKETONE (UG/KG) NA NA 4.0E+06 ] , - - - N
1-1-2- TRICHLOROETHANE (UGKG) NA __ [ 17560 [ 32E+05 | - - -~ - .
YLENE-TOTAL (UG/KGy B 2 NA | - NA - ' - - i - R o
IACENAPHTHENE (UG/KQ) . NA NA~ "1 a8E+06 - T A - T
IACENAPHTHYLENE (UG/KG) NA NA NA - ~ - = i R - B
ANTHRACENE (UG/KQ) NA NA _[Z4E407 4 - Lz T S L L S .
BENZO(A)ANTHRACENE (UGKG) ™ NA 137 Na [ . l - - ] - - - T i
BENZO(BIFLUORANTHENE (UG/KG) NA 137 NA - - S SO B - e o !
BENZO(K)FLUORANTHENE (UG/XG) Na 137 NA | T - - N ) - _ - B |
BENZO(A)PYRENE (KK U} NA _ 137 NA - - - - - _ - o !
[BUT YLBENZ YLPHTHALATE (UG/KG; NA 1 NA L 6E+07 | - ! - | - ! | | - JT T i
15(2-ETHYLHEXYL)PHTHALATE (UG/KQ) HA 71400 | 1.6E+06 | 107314 I - f - i | A . :
JCHR YSENE (UG/KG) _ _NA 137 NA - P . - 1 | —— S
DIBENZOFURAN (UG/KG) B NA NA NA - - -
DI-N-BUTYL_PHTHALATE (UG/KG] NA HA 8 GE+06 945.43 e - B I S
DIETHYL PHTHALATE (UG/XG) NA NA 6 4E+07 47 36 - I _—_ EEE T A
[2-4-DINTTROTOLUENE (UG/K Q) NA NA | 6E+05 - o - - - - - - ) ,:f,,f
IDI-N-OCT YT, PHTHALATE (U3/KG) _ NA NA 1.6E+06 - - - - R R o T . .
FLUORANTHENE (UO/KG) ) N T NA_ [ 33E06 ) - - i S - o ] o
IFLUORENE (UG/KGY NA NA 1 2E+06 - ! - o - - \ B
2-METHYLNAPHTHALENE (UG/KG) NA NA Na - - - ) Tioww |
INAPHTHALENE (UG/KG) NA NA 3.2E+05 - I s 3260 - -
IN-NITROSODIPHEAMINE (UG/KG) NA NA NA - - - - - - o
PENTACHLOROPHENOL (UG/K G} NA 8330 2 4E+06 - - - - - T e ]
[FHENANTHRENE (UG/XG) . NA NA NA - - - - - - 15000 ~
YRENE (UG/KG) e NA NA _ 1 24E406 | = - . - : . R . 306 el
DRIN (UO/KG) NA B8 2400 - I - - - - T
HIC-0 (LINDANE) (UG/KGY) 1000 169 24000 - - - 538 - - = - - —
ICHLORDANE (UG/KG) -~ NA 769 4800 - - - - 1= - f U -
DDD-4,4 (UG/KG) _ NA 4170 NA 1.46 3790 1630 2780 - - St
IDDE-4, 4" (UG/KG) L NA 2940 NA 055 2130 1870 B 146 1660
[DDT-4,4' (UG/KG) ) 1000 3940 4.0E+04 1.42 Lo 1ieo0: 5600 1TTERI0L .1 167 ) 805
DIELDRIN (UG/KG) NA 625 4000 - - - o sdss 3353 o - i
EENDOSULFAN.B (UG/KQ) N NA NA Na 0.4 - - i - i R - ’*
[ENDRIN (UG/K G} NA NA 34000 - - - = - -
[ENDRIN ALDEHYDE (UG/XG) NA NA NA - - - . - N R N S A
METHOX YCHLOR (UG/XG) NA NA NA - - - - B - 1T
PCB.1248 (UG/KG) _ _ 1000 139 NA -- - - - ) R - B -
[PCB-1254 (UG/K0) i 1000 130 NA - - - - - - T
[2-HEXANONE (UG/KG) NA NA NA - - - - - - o ]
2-BUTANONE_(MEK) (UG/KQ) _ NA NA 4 8E+07 - i E I R - - - _
[ALPHA-BHC (UG/KG) o NA NA NA - L - - - - - - N T
ENDRIN KETONE (UG/KG)Y NA NA NA - - - = - - - . ]
HEPTACHLOR (UG/KG) ) NA 222 40000 - - - _ -- - - - i — N
HYDROCARBONS PETROL (MUKG) ™7 1™ 2 NA | "HNA - R - Tésoo0 1" " T L T v -
HEAVY OLS{MGKG) = . e k200 NA NA V- - o T e LI TR S U SUC




ANALYTICAL DATA SUMMARY (coni'd)
SOIL AND WASTE CHARACTERIZATION SAMPLES
HANFORD NORTII SLOPE, WASHINGTON

- T S4HOELIW)- | SANOSLIWY. |- OAHOGLIWI. | SIHORLIWY. | SaTORLAEr | ONGeT{EL | Saer(e:
= Aomma BV2.01:001 " | WCIE-01:000 [ WCP-01-000 | - A01-02.005 | A01-03:005 | -A01-01-014
: e (BOBSZY " 1 -~ BOBSEA BOBS28 | BOBTO0 .} BOBTOI BOBTOZ
 COMPOUND - oot ) Method AL NI FOO] NTTETIcse SN RS R T TS 36
GROSS ALPHA{NCI/KO) Na 28 = - 42 254 - 29
(GROSS BETA (NCVKG) _ - NA ELX NN D - o4 BT T D T
IARSENIC (MG/KQ) 20 AT RAT TR SRR - RRR DO Pl 554 eT
[SELENTUM (MG/KG) . NA - = - - - 034 —
RCURY (MO/KQ) ] T 1 ; - = - - T
BARIUM (MG/KG) NA ) L 109 R70 142 17 125 T E]
CADMIUM (MGKGy T2 0164 8 - o - - 155 17 - T
ICHROMIUM (MG/KG) o 100 NA 1 400{Cr VT) 8.0 LY 102 644 942 364 16 1 202
LEAD (MG/Kd) 250 NA NA - - - - AT 181G _ N6 138
[SI.VER (MG/KG) NA NA 400 = - - - - - - S
[ACETONE (UG/XG) NA NA 8.0E+08 6129 N - = - - —
IMETHYLENE_CHLORIDE (UG/KG) 500 Na NA - - - . B
IMETHYLISOBUT YLKE TONE (UG/KG) NA NA 4.0E+06 - - - - ] P -
1-1-2-TRICHLOROETHANE (UG/KG) NA 17500 [ 3.2E+05 - 1 - - - 1 S - - - T |
IXYLENE-TOTAL (UG/KT) 20000 NA NA - - - - 20 S S M
[ACENAPHTHENE (UG/K G} NA NA 4.8E+06 - | - - I /¢ N R e 2o |
[ACENAPHTH YLENE (UG/KG) o NA NA NA - - = o = - - ] =
IANTHRACENE (UG/KG}) ) NA ___NA 24E+07 = ] = ) - _idonn T - ] o
[BENZO(A)ANTHRACENE (UG/KG) NA £37 NA - S - - - B300 - - - - - i
BENZO(B)FLUORANTHENE (UG/KG) NA 137 NA - L - - - 6800 - - i -
PENZO(K)FLUORANTHENE (UG/KG) NA 137 NA = ! - - T - 2300 = = |
BENZOUA P YRENE (LO/R] NA i3 NA e - - ! - $300_ ‘
RUTYLBENZ YLPHTHALATE (UG/KG; j__Ha NA 1.6E+07 - = - i - i - i i : !
BIS(2-ETHYLHEXYL)PHTHALATE (UG/KG) NA 71400 | 1.6E+06 | 107214 z - [ - tann ! - + {
LHRYSENE (/i) - NA 137 NA = o . - ;Eg"(;,“'_'_'_'_"' T T -
IDIBENZOFURAN (UG/KG) NA NA NA - R - 8500 P - | {
DI-N-BUTYL PHTHALATE (UG/KG) __HA NA 80E+06 945.43 - - - - 530 B - 4
DIETHYL PHTHALATE (UG/KG) ] NA NA 6.4E+07 4736 = - - - - B I .
[2-4-DINITROTOLUENE (UG/KG) NA NA 1 6E+05 - - - - - - I - T ]
DI-N-OCTYL PHTHALATE (UG/KQ) NA NA 1.6E4+06 ] = T - - R Teon 1T - T N }
IFLUORANTHENE (JG0/KQ) . NA | Na 17E+08 - - - - T za000 | - ] LT
FLUORENE (UU/KG) . i{_ENa " NA IZE+D6 - i - - - ! 14000 - I VT
R-METHYLNAPHTHALENE (UG/KG) NA NA NA - - - 12000 140 38 200 )T
INAPHTHALENE (UG/KG) NA NA 3.2E+05 - - - - 8000 L .
IN-NITROSODIPHEAMINE (UG/KQ) NA NA NA - T T - - ] T B
PENTACHLOROPHENOL (UG/KQ) NA 8330 2.4E+06 - - SR = N
PHENANTHRENE (UG/KG) B NA NA NA - - - - - 2700 _ 2500
[PYRENE {UG/KG) __NATTITTNA | 24E+06 - - R R0
ALDRIN (UG/KG) o NA ¢ 588 2400 - - R o 1 - - 577 349 o
BHC-0 (LINDANE) (UG/KG)_ 1600 763 74000 - = - - I - o LT T
ICHLORDANE (UG/KG) Na 769 4800 - - - - o N - = .
DDD-4,4 (UG/KG) RA 4170 NA 1.46 - - ~ 150 15.1 Pl IENETTT T A
DDE-4,4' (UG/K0) NA 2940 NA 0.55 - = XS 22 I 3mee [ T kooo 166
DDT-4.4 (UG/KQ) - 1000 2940 1.0E+04 1.42 | - - 145 717386 | el T eesobd . I eliedd T iga
[DIELDRIN (UU/KG) NA 625 4000 - - -- - -- ] - RN R = 834
ENDOSULFAN-B (UG/KQ) NA NA NA 04 - = = o = = T
ENDRIN (UG/KG) NA NA 24000 - - - - I o . I
NDRIN_ALDEHYDE (UG/KG) NA NA NA =~ - - = R : = T
THOXYCHLOR (UG/KG) NA NA NA = - - - = - -
PCB-1248 (UG/KG) 1000 30 NA - = - - - - = T T
PCB-1254 (UG/KG) 1000 130 NA - - . - = - = "
[2-HEXANONE (UG/KQ)_ NA NA NA - - - - - - = B
[2-BUTANONE_(MEK) (UG/K0) NA NA 4.8E+07 = - = = - T — = B
IALPHA-BHC (UG/KG) NA NA NA - - -- - TS T T o -
ENDRIN_KETONE (UG/KQ) NA NA NA = - - = - - = " =
HEPTACHLOR (UG/KG}) NA 222 40000 - i - - - I e T -
E[YDROCARBONS-FE TROL (MG/K.G) 260 NA NA - i = 82 B 57.2 @y Ty R g T T -
HEAVY OILS (MO/KG) W0 | NA NA - . — - - ] - _




ANALYTICAL DA ... ,UMMARY {cont'd)

SOIL AND WASTE CHARACTERIZATION SAMPLES

HANFORD NORTH SLOPE, WASHINGTON

- 94HOEL(E)- - - SatO6E(E): 1 D4HOBL(E)N " OANGEL(R) | S4HOSL(E)-- [ 9AHOEL(EY- | 94HDGI(R)-
: / AD1-05.012 AQLOY008 1 ADY-08-01Y | CAOL-00-011 [0 AGLAIONGTL | AOEITL-01Z | AQ112-012 |
pene iod B ¥ ] BOBTO3 . - POBTO6 . | - BOBTOT BOBTOR | BOBT _BUBTI0_ BOBTH
s COMPOUND. are. .| Non-Care. { - Delections : : JESE Na. HHE T ST OTTS T EENE HERRY ) R 1 41 A3 T
KGROSS ATPHA (NCLIKG]) NA NA NA NRQ = 0 52 154 0 0 o
IGROSS BETA (NCVKQ) NA NA NA NRQ 189 i9.4 244 305 268 213 it
[ARSENIC (MO/KG) 20 143 &0 325 | 373 T4 NRQ NRQ NRQ NRQ NRQ | T NRQ
SELENIUM (MG/KG) NA NA 400 - - - NRQ NRQ NRQ NRQ NRQ NRQ
MERCURY (MG/KG) i NA 24 - - NRQ NRQ NRQ | NRQ _NRQ . j NRQ
BARFUM (MO/KGY NA NA 5600 30144 135 131 NRQ NRQ NRQ NRQ "NRQ | WRQ
ICADMIUM (MO/K3) ] 2 0.164 8 = ~ - [ NRQ | THRQ NRO NRQ _ NRQ NRQ
CHROMIUM (MG/KG) 100 NA [ 400(Cr vD) 5oi 213 17 NRQ NRG NRQ NRQ _ _NRQ NRQ |
LEAD (MG/K Q) 250 NA NA - 121 106 NRQ NRQ NRQ NRQ NRQ _NRQ
SILVER (MO/KQ) NA NA 400 - -
IACETONE (UG/KC) _‘ NA NA B.0E+0§ 6.29
fMETHYLENE CHLORIDE (UG/K Q) 500 NA NA -
(METHYLISOBUT YLXETONE (UG/KG) - NA NA OE+06 -
JL-1-2-TRICHL.OROETHANE (UG/KG) NA 17500 _ | 3.2E+05 -
XYLENETOTAL (UGKG) 20000 _NA NA
IACENAPHTHENE (UG/KQ) NA NA 3 RE06 ]
IACENAPHTHYLENE (UG/KG) NA NA NA -
ANTHRACENE (UG/KQ) Na NA 24E+07 -
BENZO(AJANTHRACENE (UG/X®) T NA 137 NA -
ZO(B)FLUDRANTHENE (UG/KG) NA V137 TTTNA !
IgENZqK)}LUORANTHENE (WokG)y NA_ | 137 NA -
ENZO(APYRENE (UG/KG) NA 137 WA,
Emnﬂepzummm,\m (OGRG) 1w NA ! EET .
1S(2-ETHYLIEX YL)PHTHALATE {UG/XQ]) N& 71400 | | 6E+06 1072.14
CHRYSENE (UG/KG) NA 137 NA -
DIBENZOFURAN (UG/KG) | _HA NA NA -
N-BUTYL_PHFHALATE (UG/KG) | ma NA R OE+06 9a541
[DIETHYL PHTHALATE (UG/KQ) NA Na 6.4E+07 47.36
2-4-DINITROTOLUENE (UQ/KQ) NA NA 1 6E+05 -
{DI-N-OCTYL PHTHALATE (UQ/KG) NA NA 1.6E+06 —
IFLUORANTHENE (UG/KG) NA NA 126406 -
IFLUORENE ([1(/K() NA NA 3 2E+06 .
[2-METHYLNAPHTHALENE (UG/KG) NA NA NA -
APHTHALENE (UG/KG) NA NA 3.2E+05 =
-NITROSODIPHEAMINE {(UG/KQ) NA NA NA -
ENTACHLOROPHENOL (UG/KG) NA 8330 2.4E+06 -
IPHENANTHRENE (UG/KGQ) NA NA NA -
P YRENE (UG/KQ) NA Na 3.4E+06 -
AL DRIN {UG/KQ) NA 568 2400 -
IBHC-Q {LINDANE) (UG/KG) - 1000 769 24000 -
ICHLORDANE (UG/KG) NA 769 4800 -
DOD-AX(UGKG) NA 4170 Na 145
[DDE-4,4' (UG/KG) NA 2940 NA 6.55
DDT-44' (UG/KG) 1600 2940 40EH04 17T T4z
[DIELDRIN (UG/KG) NA 62.5 4000 -
ENDOSULFAN-B (UG/KQ) NA NA NA 0.4
ENDRN (U0/KG) NA NA 24000 -
[ENDRIN_ALDEHYDE (UG/KG) NA NA NA -
METHOX YCHLOR (UG/K Q) NA NA NA -
CB-1248 (UG/KQ) _ 1000 130 NA -
CB-1254 (UG/K0) 1000 130 NA -
[2-HEXANONE (UG/KQ) NA, NA NA
2-BUTANONE_(MEK) (UG/KQ) NA NA 4RE+07 -
|ALPELA-BHC (UG/KG) NA NA NA -
[ENDRIN KETONE (UG/XG) NA NA NA
HEPTACHLOR (UG/KG) NA 223 40000
[[IYDROCAREONS PETROL (MG/KG] 200 “NA NA o
[HEAY Y OILS (MG/XG) 200 NA_ | KA [~ B




ANALYTICAL DATA SUMMARY (cont’d)
SOIL AND WASTE CHARACTERIZATION SAMPLES
HANFORD NORT!I SLOPE, \VASI?J.NGTON

----- T OdHRIL: T O4PSNS0 ] G4PSNSO- | G4PaNOA-
- A03.01-005. 11 VRAO100Y | f L VR-02001. | Al4-DO4
Cf . BOC3ns. | BOCIBE BOCIRY BOCIFE |
; COMPOUND N TN ESEEEOT EER D T o 1g
oROSS ALPHA(NCI/KG) 09 6.3 2 04 |
JJROSS BETA (NCIRQ) i 67 _ 184 163 171
JARSENIC (MG/KQ) - 20 143 60 3.35 0.978 1.16 1 RT3 U S AV U S+ v I I X1 924 T
ELENTUM (MG/KG) _ NA NA i00 - - - 0271 - - - -
RCURY (MO/KG) - 1.1 NA 24 - e - R - - -
ARIUM (MG/KG) NA NA 5600 301.14 0.1 Ny 1 1s 348 6.l | 116 [ 794 N3
ICADMIUM (MG/KG) . . 2 0164 [] - T I = 1 - - - - =
ICHROMIUM (MG/KQ) : 100 NA | 400(Cr V) g0l 588 ) ER]] 516 353 613 7.99 15 107
L EAD (MU/KG) 250 NA NA - T BT - - - . 09 -1
ISTVER (MG/KQ) NA NA 400 - - - - - - - - -
IACETONE (UG/XG) _NA NA 8 0E+06 620 | [ - 7 ] 24 U T - o
{YLENE CHLORIDE (UO/KQG) * 500 NA NA = T N T e RN WU S
%IYL[SOBWYLKETONE(UGIK‘:) HA NA 4 0E+06 - ] R e = 1~ - - B Lo
Ji-1-2-TRICHLOROETHANE (UG/KG) NA 17500 | 3.2E+0S - - - - - B e - ) -
IXYLENE-TOTAL (UG/KG) | 20000 NA _NA - : i - o - - ) - - |
IACENAPHTHENE (UG/KG) NA NA 4.8E+06 - - - b - ) - -
ACENAPHTHYLENE (UG/KG) i NA NA NA - - - - ~ - - e
IANTHRACENE (UG/Kd) - NA NA 2.4E+07 - - - - a - - R ]
PENZO(A)ANTHRACENE (UGKG) NA 137 NA - - - - -
RENZO(B)FLUORANTHENE (UQ/KCH T wa 137 NA 7 _ ; - b = 1 = — L
BENZO(IO)FLUORANTHENE (UG/KG) NA 137 NA - . [ = N R S - o 1 b |
IBENZO{APYRENE (LIG/KQY MA 137 M - H . N - ! |
BUTYL.BENZ VI PHTHALATE (LG0T} NA NA T8E+07 - { . i - - | i i i ]
BIS(2 ETHYLHEX YL )PHTHALATE (UG/KG) NA 71400 | 16E+D6 107214 | . | - } - f - I 1
w,_ . i LA 137 NA b ! - R | : - . ’
IBENZOFURAN (UG/KG) [ THNA NA NA = | - = [ = I S IR - |
DI-N-BUTYT. PHTHALATE (UG/KGY NA NA BOEH)6 945.43 LT R - I - - B o i
DIETHYL PHTHALATE (UGKQ) - NA NA 6.4E+07 4736 | | R S B - - - 3
2-4-DINTTROTOLUENE (UG/KG) NA NA 1.6E+03 - - - - T - i - 3000
[DI-N-OCTY1. PHTHALATE (Ucmca) NA NA 1.6E+06 ~ I - - ) - - - -
FLUORANTIENE (UG/KG) NA NA 1.2E+06 e = T - . f - [ i -
FLUORENE (UG/KG) Wl LNA L NA L L32ERE [ - i - - . - = . N R R
[2METHYLNAPHTHALENE (UG/KQ} Na NA NA - - - - - - - - ] -
INAPHTHALENE (UG/KG) NA NA 32E+03 - - - e = B - R
-NITROSODIPHEAMINE (UG/KG) NA NA NA - - -- - - 1 =TT I
PENTACHLOROPHENOL (UG/KA) NA 8330 2.4E+06 - - - -- -- 1 - - - -
JPIENANTHRENE (UG/KG) _ NA NA NA - - - o - -
P YRENE (UG/KG) NA NA | 24EiD6 - - - - - i o o T .
ALDRIN (UG/KG) NA 588 2400 - - - - -l = - - -
BHC-G (LINDANE} (UG/KG) R 1000 769 24000 - - - = T | L Cses T[T
ICHLORDANE (UG/KG) NA 769 4800 - - | - - - - - 7T
DDD-4,4'(UGKT) NA 4170 NA 146 - - - - R - 1 a0 Tl
DDE-4,4' (UG/KG) | “mA 2940 NA 055 . - | - T = o S ez T | is ]
DT-4,4' (UGKQ) 1000 3530 4.0E+04 L4z - - = - - 9 [T 3s
DIELDRIN (UG/KG) NA 62.5 4600 - - - - o - - YY)
ENDOSULFAN-B (UG/KG) NA NA NA 0.4 - - = i - 1= =
ENDRIN (UG/KG) NA NA 24000 - - - - -- - - - 5 ]
ENDRIN ALDEHYDE (UG/KQ) NA NA NA - - - - - - - = - -
PETHOXYCHLOR (UG/KQ) NA NA NA - - - - - - = - ) T
PCB-1243 (UG/KQ) 1030 130 NA - - - - - - T T T
PCB-1254 (UG/KG) 1000 P30 NA - - - - - - o o B )
[2-HEXANONE (UG/XG) NA NA NA - - -- - . - 137 T o
2-BUTANONE_(MEK] (UG/KG) NA | NA 48E107 - - - - - ’ 35 - =
ALPHA-BHC (G/KQ) NA NA NA - = - - - o U Tz ] __
[ENDRIN XETONE (UG/K0) NA NA NA - - - - - - I )
HEPTACHLOR (UG/KG) NA 222 40000 - - - - o - | = 1T T ”
[ YDROCARBONS-PETROL (MG/KG) 200 NA NA - 745050 168006 o
HEAVY OLS (MG/KG) i 200 NA NA 1 - o 11300 - T _ oo — T e )




ANALYIICAL DATA 3UMMARY (cont'd)
SOIL AND WASTE CHIARACTERIZATION SAMYLES
ITAN¥ORD NORTII SLOPE, WASHINGTON

U CMTCA 1 MTCA . BG1-01-001. WC|~OI-00€' ; EDSOOI-OJ
Lo o MTCA' | Method B MethodE BOCag1 . BoGICT |- .

IR COMPOUND .~ o Method A |: Caiell | NoniCarel- | - Detectionis FEEED [ E R SRREERST T NN SERERR V'

IGROSS ALPHA (NCUKG) - — | _nNa NA NA NRQ — - = 0 .

GROSS BETA (NCVKG) _ NA NA NA NRQ - - - 247 ] — ] HNRQ < NotRequested

. . ‘ ) HNA - Mot Apphicable

IARSENIC (MG/KG) : 20 L43 60 125 RGN 5 RSOSOOINE IRCIIIOU T TSROSO SEONRONN T T NN NEH] EDONLTY SR NRQ NCVKG = Manocunes Per Kilogram
SELENIUM (MG/KG) T NA NA 400 . - - - - NRQ MG/KG = Muhgrams Per Kilogram
MERCURY (MG/KG) 1 NA 24 - - - - . - NRQ UG/KG = Micrograms Per Kilogran
BARIUM {MG/KG) NA NA 5600 301.44 11 8131 546 us ) NRQ L. - ] - Value exceeds most resticuve
ICADMILM (MG/KG) R 6164 8 - - = = - NRQ MTCA Standard shown
ICHROMIUM (MG/KG) 100 NA A00(Cr V1) 8.01 451 497 441 §72 NRQ

LEAD (MG/KG) . 250 NA NA - - - = s WRQ T
|SILVER {MG/KG) T N NA 400 - - — = . NRQ

IACETONE (UG/K () NA NA 8.0E+06 6.29 — - - 17 NRQ

METHYLENE_CHLORIDE (UG/K.G) 1 sm0 NA WA | - ~ = - - NRQ

METHYLISOBUTYLKETONE (UG/KG) NA NA 40E+08 - i - _ e T [ " NRQ |
[I-1-2-TRICHLOROETHANE {UG/KG) T NA 17500 J2E+05 - - - - - NRQ

[XYLENE-TOTAL (UGKG) 20000 NA NA - - . - - NRQ

[ACENAPHTHENE (UG/KG) NA NA 18E (08 - ™ T L — nia

[ACENAPHTHYLENE (UG/KG) NA NA NA - = - = .. -

ANTHRACENE (UG/KG) NA NA 2.4E+07 - = = - - =

ENZO{A)ANTHRACENE (UG/XG) NA 137 HA - o - - = -

ENZO(B)FLUORANTHENE (UG/KG) NA 37 NA - - - z z -

[BENZO(K FLUCRANTHENE (UG/KG® I T ik NA | N : i - =

[BENZO(A)PYRENE (UG/XG) NA 137 NA ] - [ T = - - T
MUTYLRENZ.YTPHTHAT AT (UGK 5 NA T Mg 166407 | P ! - . - - = —

[B1S(2 ETHYLHEXY LAPHTHALATE [UG/KG) NA__ ! 71400 1.6E+06 107214 ! A - 285 - B

ICHRYSENE (UG/KG) NA 137 NA - i - - | ~ - -

DIRENZOFURAN (UGKG) NA NA NA - | - = H i S

DI-N-BUT YL, PHTHALATE (UVEG) NA NA 8 0E+06 54543 ¥ - I > I - . 1 -

DIETHYL PHTHALATE (UG/KG) I Na NA | 6.4E+07 4736 ‘ - 1 - S = Y

[2-4-DINITROTOLUENE (UG/KG) NA NA 1.6E+05 = - - - = -
{DI-N-OCTYL PHTHALATE (UGKG) NA NA 1.6EH06 - = = p T ..

FLUORANTHENE (UG/KG) NA NA 3.7E+06 - - - - . i

FLUORENE (UG/X0) ] NA NA T.IE+06 - - - = = =
R-METHYLNAPHTHALENE (UGKGY 771 Na T Ta NA - - - 64000 |

INAPHTUALENE (UG/KG) NA NA 3 2E+03 - - = = - 15000

N-NITROSODIPHEAMINE (UG/KGY NA NA NA - - - - = -

[PENTACHLOROPHENGL (UWKG) NA 8330 2 AE+06 - = - - " =

IPHENANTHRERE [UG/KG) NA | NA NA - - .. . - =

PYRENE (UG/KG) - NA NA 2.4E+06 - ] = - = = T

[ALERIN (UG/KG) T B NA 588 2400 - - - - 535 NRQ
|BHCSG (LINDANE) (UG/KG) N T 769 24000 - - - .. NRQ

CHLORDANE (UG/KG) . NA 769 4800 - - - - - S RRQ |

DOD 4,4 (UG/K ) NA 4170 NA i46 - - - - NRG ]

DDE-4,4' (UG/KG) NA 2940 NA 0.5% 1.83 - = 73 NRQ

DDT-4,4' (UG/KG) 1000 7940 4.0E+04 1.42 - - - 637 NRQ

DIELDRIN (UG/KG) NA 62,5 1000 . - . NRQ

ENDOSULFAN-B (UWKG) NA NA NA 04 - - - . NRO

ENDRIN (UG/KG) NA NA 24000 = - - - 194 NRQ
IENDRIN_ALDEHYDE (UG/KG) NA NA NA = - - = - NRQ

IMETHOXYCHLOR (UG/KG) NA NA NA o = - = ~ NRQ

PCB-1248 (UG/KG) 1000 130 NA T = . = . NRQ

PCB-1254 (UG/KG) 1000 130 NA = p- - - " RQ

[2-HEXANONE (UG/XG) NA NA NA = - - - - NRQ

2-BUTANONE (MEK) {UG/KG) NA NA 4.8E+07 - - - - = NRQ
IALPHA-BHC (UG/KG) NA NA NA - -- -- - 252 i NRQ

ENDRIN_ KETONE (UG/KG) NA NA NA - - - . 95 NRQ

HEPTACHLOR (UG/KG) NA 7] 40000 - = - = % NRQ

HYDROCARBONS-PETROL (MO/KG) 200 NA NA - - I - T 68500 - NRQ

HEAVY OILS (MG/KG) 200 NA NA - - — = 38000 NRQ




ANALYTICAL DATA SUMMARY
AQUEOUS SAMPLES
HANFORD NORTH SLOPE, WASHINGTON

SAHOBLIEY- | - DAHOGL{EF S4HEILT T | dPSNSD-
Ww2.02.000 | ADL9-EB3 | AD6.02EBE | - VRQIL-EBI
BOBIYR | BOBTI2 - p  BOCIB4 | BOCICY
ES T ! M R T e N 7 i K T mani g : ey

ARSENIC-TOTAL (UG/L) - - - = - -

SELENIUM-TOTAL (UG/L) - - -

BARIUM-TOTAL (UG/L) - - ] = -

CHROMIUM-TOTAL (UGA.} — - - - ~

IACETONE (UG} = - - = -

BUT YLBENZYLPHTHALATE (UG/A.) I - 1T -

|BISE-ETHYLEEX VLJPHTHALATE (UuiL) 12 - 25 -

DIETHYLPHTHALATE (UGL) - - - -

IPHENOE (UG/L) ] - SR

BENZYL AECOHOL (UG/L) 1. - - =S S

DDD44 (UGL) IR . - - =

DDE-4.4 (UG} o - - - - -

pDT44UGL) SR SR IR S~ -

DIELDRIN (UG} . < . R o

ENDRIN ALDEHYDE (UGrL) ] - - - .

HYDROCARBONS-PETRO (TRPH} (MGALY — . S

L. = Micrograms Fer Liter
MGA. = Milligrams Per Liler
TRPH = Total Recoverable Pelroleurm Hydrocarbons
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NORTH SLOPE WASTE INVENTORY

H-06-1. West | COE-94-WMO002

H-06-1. East3

April .19, 1994 | Petroleum-contaminated soil 94HO6L(W)-A19-02-007 | BOBSW6 |
and debris. 94HO6L(W)-A17-01-003 | BOBSW9
94HO6L(W)-A16-01-002 | BOBSX0
94HO6L(W)-A05-02-003 | BOBSX7
COE-94-WMO003 } April 19, 1994 | Petroeum-contaminated soil 94HO6L(W)-A19-02-007 | BOBSW6 !
and debris. 94HO6L.(W)-A17-01-003 | BOBSW9
94HO6L(W)-A16-01-002 | BOBSX0
94HO6L(W)-A05-02-003 | BOBSX7
COE 94-WMO004 | April 22, 1994 | Insecticide cans and DDT; 94HO6L(W)-A07-01-001 | BOBSX2 1
chlordane-contaminated soil. 94HO6L(E)-A14-01-001 | BOBSY!1
COL-94-WMOO5 | Aprii 21, 1994 | Paint waste (dnied paint and | 94HU6L(W)-W(C2-01-0001 BOBSZR I
l soils). _ .
POOE-O4-WWOCT - April 19, 1994 1 Wastewater from 94HO6LE)-WW 1-01-000 1 BOBTO3 2
o decontamination activities. 94HO6L(E)-WW2-02-000
NA April 25, 1994 | 200 cubic yards of petroleum | 94HO6L(W)-A04-01-005 | BOBSXY 8
hydrocarbon contaminated soil | 94HO6L(W)-A04-02-012 | BOBSY(
_ and debris. 94HO6L(W)-AD4-04-008 | BOBSZ3
COBE-94-PPEG! May 11, 1994 | Used PPE from excavation of NA NA 3
DDT-contaminated soils.
COE-94-PPE0O2 | June 8, 1994 |[Used PPE from excavation of NA NA 3
- DDT-contaminated soils.
COE-94-MTHO1 | April 28, 1994 | Spent methanol from NA NA 4
decontamination activities.
COE-94-MWO001 | April 27, 1994 | Tar-like waste material, soils, | 94HO6L(W)-WCI1-01-001 | BOBSZ7 1
and debris,
NA May2, 1994 | 600 cubic yards of DDT- 94HO6L(E)-A01-01-010 | BOBSY6 3
contaminated soil and debris. | 94HO6L(E)-A01-02-005 | BOBTOO
94HO6L(E)-A01-03-005 | BOBTO!




/6 1Z0T/TAL ANTALSV A/ TYNIL/P10 dANH ¥

NORTH SLOPE WASTE INVENTORY (continued)

H-83-L3 | COE-94-WWO002 | June 15, 1994 | Wastewater from NA NA 7
decontamination activities. )
COE-94-MTHO02 | June 15, 1994 | Spent methanol from NA NA 4
decontamination activities.
COE-94-WMUO06 | June 17, 1994 | Paint waste (dried paint, in 1- NA NA 5
gal can).
COE-94-WMO007 | June 15, 1994 |64 1-quart cans of lubricating NA NA 6
— Oil, mOSt fUIl' . o m— e i et ¢ ——r e e
PSN 04 NA August 9, 1994 {1 55-galion drum about one 94PSN04-DS-001-02 BOC3K7 9

quarter full of black, viscous
tar-like material (PID=75.0
ppm inside drum).

PSN 00 NA " July 12,0994 242 cubic yards of petroleun | 94PSN9O-VR-UZ-001 | BOU3BY 10
hydrocarbon contaminated soil
I B and debris. -
PSN 90 NA July 12, 1994 | Approximately 8 gallons of NA NA 7

decontamination wastewater.

NA  Not Applicable

Key to Waste Disposition Codes

Shipped to WHC 616 Facility.

Contents returned to DDT soil stockpile as dust control.

Contents shipped to Chemical Waste Management Facility, Arlington, Oregon, with DDT-contaminated soil and debris.
Contents disposed through evaporation.

Bulked with other paint waste and shipped to Hanford 100 N Pad for characterization.
Lubricating oil bulked for use by Contractor offsite.

Decontamtnation wastewater returned to contaminated soil stockpile at PSN 90 as dust control.
Shipped to New Waste Disposal Facility, Pasco, Washington.

Shipped to Hanford Central Landfill Facility.

Shipped to Chemical Waste Management Facility, Arlington, Oregon.

— D OO ] N LA b L) D e
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==11) SHANNON &WILSON, INC.

GEOTECHNICAL AN ENVIRINMENTAL CONSULTANTS

January 20, 1994

Cascade Earth Sciences, Lid.
7515 N.E. Ambassador Place, Suite L
Portland, Oregon 97220

Attn; Mr. Swuart W. Childs, Ph.D.

RE: EXPEDITED RESPONSE ACTION PHASE I FIELD ACTIVITIES REPORT
HANFORD - NORTH SLOPE

This Field Activity Report presents the work accomplished on the Hanford-North Slope
during the period November 3, 1993 to December 22, 1993. It summarizes the debris
removal, contaminated soil removal, clean soil removal around well structures, and
cistern/bunker backfilling. Observation of the removal work was performed by Shannon &
Wilson, Inc. as a subcontractor to Cascade Earth Sciences, Ltd (CES).

PROJECT DESCRIPTION

Intr_oduction

This Field Activity Report describes the field work accomplished at the Hanford-North Slope,
Washington during the period November 3, 1993 to December 22, 1993. The goal of this
expedited response action was to conduct remedial actions in areas accessible to the public.
This work was accomplished to eliminate the occurrence of injuries from physical hazards or
exposure to potentially hazardous waste. The work consisted of debris removal and
elimination of physical hazards, soil sampling to confirm contamination of soil at six separate
sites, and backfilling cisterns and bunkers. The work was conducted by CES and Shannon &
Wilson for the U.S. Army Corps of Engineers, Walla Walla District (Corps), under Contract
No. DACW68-93-D-0002, Delivery Order No. 3 and E.P. Johnson, Inc. under Purchase
Orders 94-M-3084 and 93-M-3096.
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Site Backeground

The Hanford-North Slope consists of approximately 140 Square miles of land north of the
Columbia River across from the active area of the Hanford Site. The North Slope was
homesteaded from the late 1800s until the government took control of this area in the early
1940s. Prior to government control of the North Slope, homesteaders used the land primarily
for the grazing of sheep and cattle and the growing of row crops and orchards. Wheat was
grown on high ground away from the river. Grazing took place on land too arid for crops or
too distant from water.

Additional land acquisitions on the North Slope took place in the 1950s for construction of
Nike Missile Air Defense System positions (PSN) and antiaircraft gun emplacements as well
as to increase the buffer zone between the public land and the production areas of the
Hanford Site. A total of seven antiaircraft gun emplacements and three Nike Missile
positions were located on the North Slope. The military sites were closed in the early 1960s.
Many of the buildings were considered a potential hazard to the public and were torn down or
decommissioned in the mid-1970s. Evidence remains of the existence of many of these
buildings.

With the recent change in mission at the Hanford Site from plutonium production to
environmental cleanup, atiention has been given to releasing "clean” tracts of land for other
uses. Since 1975 the North Slope has been managed by the Washington Department of
Wildlife and the U.S. Fish and Wildlife Service. Some areas have been open to the public.
Centain areas included in the wildlife management area have been opened to ranchers, who

- obtained grazing permits, for cattle grazing. The eastern portion of the North Slope contains
a wasteway used by local farmers to drain runoff.

An investigation of the North Slope was conducted by Westinghouse Hanford Company
(WHC) in 1990. Their report, North Slope Investigation Report (WHC 1990), identified
thirty-nine sites associated with military or homesteader activities on the Hanford-North

Slope.
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Scope of Work

The initial scope of work for this project required soil, concrete debris, building material, and
trash removal at designated sites within the Hanford-North Slope. Backfilling cisterns,
bunkers, and a septic tank was also required. This scope was modified to include excavation
around eight existing well structures. The second scope of work for this project consisted of
sampling petroleum-contaminated soil and disposing of it in a commercial landfill. The third
scope of work required concrete slurry backfilling of designated underground bunkers and
water cisterns. The work areas are shown on Figure 1 and contract tasks are shown in

Table 1.

PROJECT ORGANIZATION AND RESPONSIBILITIES

These field activities were conducted by CES, Shannon & Wilson, and E.P. Johnson for the
Corps as shown in the enclosed organization charts (Figures 2 and 3). Work was performed
in accordance with the approved Field Activities Plan and Site Health and Safety Plan
developed for this project. The CES and Shannon and Wilson field manager/site geologist
observed the field activities which included debris/soil removal, soil sampling, evidence of
subsurface debris, and cistern filling. This individual was also responsible for alerting the
Shannon & Wilson Project Manager of any changed conditions and acted as the Site Health
and Safety Manager for CES and Shannon & Wilson personnel.

SITE ACTIVITIES

Qverview

The primary tasks undertaken by the contractor, E.P. Johnson and recorded by the field
manager/site geologist were:

Debris removal

Contaminated soil removal

Clean soil removal around well structures
Cistern/bunker backfilling

Concrete sawing

Yy ¥ v v v

The field manager/site geologist’s field notes are located in Appendix B.
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Site Access

Extreme care was taken by the contractor to protect the fragile arid environment. Existing
roads were used at all times, unless directed by the Corps. Vehicle widths did not exceed the
width of the road and wheelbarrows were often used for the debris removal to minimize
damage to the sagebrush/grasslands.

Documeniation

Site activities were documented by the CES and Shannon and Wilson field manager/site
geologist. The observations were recorded in a "Rite in the Rain" all-weather notebook and
then transcribed in the format shown in the work plan and included in Appendix B of this
report.

Debris Removal

On Friday, November 5, 1993, personnel from E.P. Johnson monitored by E.J. Aragon of
Shannon & Wilson began debris removal. Appendix A is a listing of sites and their status as
of contract completion on December 22, 1993

Contaminated Soil Removal

On Monday, November 8, 1993, personnel from CES, Shannon & Wilson, and E.P. Johnson
sampled suspected petroleum contaminated soil at the WDOT Gravel Pit, No. 47. Initial
surface tests with the Hanby™ Screening System revealed contamination levels of 7700
mg/kg at Stained Soil Site 1. The soil was then excavated with a Kubota Trackhoe and
stockpiled on visqueen. A very contaminated layer, located at a depth of four feet below the
surface, was encountered and samples were taken for laboratory analysis. This contaminated
zone was much larger than had been anticipated by Corps personnel.

At Stained Soil Site 2 in the same Gravel Pit, the surface contaminated soil was removed and
stockpiled on visqueen and a sample collected from the scraped area was tested with the
Hanby™. The test indicated a hydrocarbon concentration of 200 mg/kg which is below the
cleanup threshold. Rich Fink of the Corps directed the trackhoe operator to remove additional
soil to verify that the contaminated zone had been identified and removed. At a depth of one
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foot below this "clean” layer the same contaminated layer identified at Stained Soil Site 1 was
again encountered. Samples collected from the scraped area and the stockpile of Stained Soil
Site 2 were sent to the U.S. Army Corps of Engineers, North Pacific Division Laboratory at
Troutdale, Oregon, for testing.

On November 8, 1993 samples were also collected from the PSN 90 and H-81-R sites. The
samples were tested for total petroleum hydrocarbons (TPH) using method WTPH- 418.1 and
the results are shown in Table 2. The contaminated soil at the H-81-R Site was removed on
November 17, 1993. However, follow-up testing to confirm removal of all contaminants has
not been completed. Samples from Clay Pit Cistern, Cow Cistern, and H-81-R were tested
using analysis EPA Method 8080 for PCB/Pesticides. The test results are shown in Table 3.

Clean Soil Removal Around Well Structures

On November 3, 1993, excavation around the concrete well structures at PSN 01, PSN 04,
and PSN 12/14 sites was started. The concrete well structures at H-83-C and H-83-L sites
were also excavated using a small Kubota Trackhoe. This work was completed on November
4, 1993.

Cistern/Bunker Backfilling

The Clay Pit, Cow, Wasteway and Wagon Road Cisterns were completely filled by December
21, 1993 with pit-run gravel from Central Pre-Mix Concrete Company in Pasco, Washington.
Ten loads of pit-run gravel were hauled to the site by E.P. Johnson, Inc. The underground
bunkers at the H-06-L and H-12-L sites were filled with concrete slurry and the septic tanks
at the PSN 72/82 and PSN 80 sites were also filled with concrete slurry.

Concrete Sawing

No concrete sawing was accomplished during this period of work.

FOLLOW-UP

QOverview

The work described in this Phase I Field Activities Report and completed by CES, Shannon
& Wilson, and E.P. Johnson closed out a large portion of the work outlined in the scope of
work for this phase. Some work, outlined in the scopes of work, has not been compieted.
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Table 4 shows a matrix of the completed and remaining tasks. A brief description of the
tasks to be completed 1s outlined below.

Debris Removal

Debris removal needs to be completed at the following sites:
Dune Homestead Overlook and Homestead Site Stove Site

Coyote Bait Can Power Pole 12-3 Site Lonetree Homestead
Asphalt Batch Plant Site WDOT Gravel Pit, No. 47 Site H-06-L Site

Contaminated Soil Removal

Contaminated soil has been removed from H-81R Site and from five barrels at PSN 80.
Contaminated soil remains at the WDOT Gravel Pit, No. 47 and PSN 90 Sites. The H-81R
site has been tested with the Hanby™ Kit to verify removal of all contaminated soil. An
investigation has been initiated into the method of disposal of the contaminated soil from the
H-81-R Site and the barrels from PSN 80. The Corps and U.S. Department of Energy (DOE)
are conducting separate inquiries into the circumstances that caused the irregularity in disposal
of the material. Shannon & Wilson has provided information to the Corps to support both of
these investigations. The Shannon & Wilson site geologist, E. J.Aragon, was also interviewed
by a representative of the Washington State Department of Ecology on this matter. To the
best of our knowledge, Shannon & Wilson performed as directed by the Corps to fulfill the
requirements of the work plan.

Cistern/Bunker Backfilling

The hydraulic lift bays at the PSN 90 Site and newly discovered septic tanks discovered at
the H-83-C and H-83-L sites need to be completely backfilled with slurry. Cisterns Nos. 4
and 6 at the Hanford-ALE Reserve were also not filled with slurry. The cisterns at the Power
Pole 12-3 Site and the Overlook and Homestead Site need to be backfilled with pit-run
material.

Summary

The statement of work for the Phase I clean-up on the Hanford-North Slope identified tasks
on 26 of the initial 39 sites identified by WHC in their report (WHC 1990). Of these 26
sites, 14 were completely closed out. Twelve of the sites still have work to be completed,
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including soil removal, concrete sawing, and debris removal. This work was not completed
because the contract completion date of December 22, 1993 was reached and all the funds
budgeted for the E.P. Johnson purchase orders were expended.

We have appreciated the opportunity to be of service to you on this project. Should you have
any comments or questions regarding this report, please contact us.

Sincerely,

SHANNON & WILSON, INC.

[ exewes 1211, qz

e

/George R. Gardner Jess T. Abed, P.E.
Senior Environmental Engineer Vice President
GRG:JTA/grg

Enclosures: Table 1 Contract Task Matrix (2 pages)
Table 2 TPH Test Results
Table 3 PCB/Pesticides Test Results
Table 4 Task Completion Matrix (2 pages)
Figure 1 Vicinity Map
Figure 2 Contract Organization
Figure 3 Project Organization
APPENDIX A - SITE STATUS REPORT
APPENDIX B - FIELD REPORTS
APPENDIX C - PHOTOS

12-20-93/V0201.RPT/V0201.01/ejh
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TABLE 1

CONTRACT TASK MATRIX

Sample/ Slurry
Remove Excavate Backfill Remove Backfill
Site Debrns Well Cisterns Contami- Septic
Structures nated Tanks/
Soil Bunkers
Phase 1A
Hanford Firing Range X
Point and Target Area
Additive Item No. 1
Dune Homestead X
Stove Site X
Power Pole 12-3 Site X
H-12-L Site Z
Wagon Road Site X X
Lonetree Homestead
Overlook and Homestead X X!
Site
" Coyote Bait Can X
Phase 1B
H-06-L X Y Z
PSN 07/10 Site X
PSN 04 Site X
PSN 01 Site
Additive Item No. 1
Wasteway Site X X
Clay Pit Cistern X A
Cow Cistern | X X
V-0201-01
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TaBLE 1 (continued)

CONTRACT TASK MATRIX

]
Sample/ Slurry
Remove Excavate Backfill Remove Backﬁll
Site Debris Well Cisterns Contami- Septic
Structures nated Tanks/
Soil Bunkers
Phase 1C
Igloo Site X
Asphalt Batch Plant Site X
PSN 90 Site X? w, X
WDOT Gravel Pit, X w, xX°
 No. 47
H-83-L Site X Y
PSN 80 Site X
H-83-C Site X Y
H-81-R Site X W, X?
PSN 72/82 Site X Y X!
Bridge View Site X
NOTE: W--Items from Requisition No. W68SBV-3244-DP01.

X--Items from Requisition No. W68SBV-3228-DP01.
Y--Items from Change to Requisition No. W68SBV-3228-DPO1.
Z--1tems from Requisition No W68SBV-3265-DP01.

' Two cisterns.

? Excluding concrete rubble.
* Additive Item No. 2.

4 Additive Item No. 3.

V-0201-01
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TABLE 2

TPH TEST RESULTS

Location Sample Number Results*

(mg/kg)
WDOT Gravel Pit, No. 47 Site -93-P47-SI-SZ 2,070
WDOT Gravel Pit, No. 47 Site 93-P47-53-S1 290
WDOT Gravel Pit, No. 47 Site 93-P47-S4-S0 3,730
H-81-R Site 93-H81R-82-50 42,300
H-81-R Site 93-H81R-S83-S0 14,000
PSN 90 Site 93-PSN90-S1-S0 4,070
PSN 90 Site 93-PSNG0-S2-S0 1,200
PSN 90 Site 93-PSN90-53-82 2,330
PSN 90 Site 93-PSN90-54-52 750

*Action Level -- 200mg/kg [WAC (MTCA)]
v-0201-01
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TABLE 3

PCB/PESTICIDES TEST RESULTS

Location Sample Number Contaminant Results
(ug/kg)
Clay Pit Cistern Site 93-CPC-S1-50 None ND
Cow Cistern Site 93-CC-82-80 None ND
H-8-R Site 93-H%1R-81-80 4,4’ -DDE 41
Endrin aldehyde 2.2
V-0201-01
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TABLE 4

TASK COMPLETION MATRIX

Sample/ Slurry
Remove Excavate Back{ill Remove Backfill
Site Debns Well Cisterns Contami- Septic
Structures nated Tanks/
Soil Bunkers
Phase 1A
Hanford Firing Range
Point and Target Arca
Additive Itern No. 1
Dune Homestead X
Stove Site
Power Pole 12-3 Site X

H-12-L Site

Wagon Road Site

Lonetree Homestead X

Overlook and Homestead X X!
Site

Coyote Bait Can X

1 PSN 12/14 Site

Phase 1B

I H-06-L

PSN 07/10 Site

PSN 04 Site

PSN 01 Site

Additive Item No. 1

Wasteway Site

Clay Pit Cistern

, Cow Cistern
P

V-0201-01
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TABLE 4 (Continued)

TASK COMPLETION MATRIX

Sample/ Slurry
Remove Excavate Backfill Remove Backfill
Site Debris Well Cisterns Contami- Septic
Structures nated Tanks/
Soil Bunkers
Phase 1C
Igloo Site
Asphalt Batch Plant Site X
PSN 90 Site w? x4
WDOT Gravel Pit, X w? X4

No. 47

H-83-L Site

PSN 80 Site

H-83-C Site

H-81-R Site

PSN 72/82 Site

Bridge View Site

NOTE:

W--Items from Requisition No. W68SBV-3244-DP01.

X--Items from Requisition No. W68SBV-3228-DP0!.
Y--Items from Change to Requisition No. W68SBV-3228-DP01.
Z--Items from Requisition No. W68SBV-3265-DP01.

! Two cisterns.

? Excluding concrete rubble.

* All initial sampling is complete.

4 Additive Item No. 2.
¥ Additive Item No. 3.

V-0201-01
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SHANNON &WILSON. INC.

determined what the pipe is connected with: it may be a buried fuel tank (photo 33,
Appendix B

PSN 80 Site: The debris at this site included building materals, insulators, glass bottles, tin
cans, cable, and other garbage. Five 55-gallon drums of contaminated soil were removed.
Two septic tank openings were discovered at this site. These septic tanks were filled with 16
CY of concrete slurry under modification to the E.P. Johnson purchase order. Debris cleanup
is complete.

WDOT Gravel Pit, No. 47 Site: The debr:s remaining at this site included building materials,
glass bottles, tin cans, paint cans, cable, concrete, and other garbage in the far pit. The
amount of debris to be removed exceeded the time remaining on the contacts. Contaminated
soil also remains on this site pending disposal instructions.

PSN 90 Site: Site still contains contaminated soil along with a large amount of concrete
rubbie from the demolished grease rack, several concrete pads, and some large sections of
buried building materials as directed by the contract documents. The debris removed at this
site included building materials (asbestos shingles, concrete, and rebar), metal pipe, fence wire
(barbed and mesh), and other garbage.

PSN 01 Site: Debris at this site included over a mile of barbed wire strung as a security fence
around the site. Fencing removed also inciuded a drop bar gate at the entrance to the site
with two sections of 6" reinforced concrete pipe. A large amount of wood which had been
used to construct gravel walkways was also removed. Debris removal is complete. NOTE:
Although the well structure is mentioned in the proposed schedule, this site is mentioned no
where else in contract documents.

Asphalt Batch Plant Site: Debris removal is not complete. The debris left on this site
includes asphalt, concrete, sheet metal and other debris.

Clav Pit Cistern Site: Debris removal is complete. The debris at this site included glass

bottles, tin cans, asbestos pipe, and other garbage. Filling the cistern took approximately
2 CY of pit-run gravel. The asbestos pipe was removed in accordance with Paragraph 7.4 of
the approved Contractor Health and Safety Plan.

4



SHANNON &WILSON. INC.

SITE STATUS REPORT

Bridge View Site: The debrns at this site included building materials, wood. glass, wire mesh,
and paper products. Debris removal as directed by the Corps is complete. Two large piles of
wood have been made and these will be burned by the U.S. Fish and Wildlife Service at a

later date.

Position (PSN) 72/82 Site: The debris at this site included a large amount of building
materials such as bricks and railroad ties as well as bottles, cans, communications wire, cable,
and other garbage. Debris clean-up complete except for an old trailer frame (photo 777,
Appendix B). The septic tank received 39 CY of concrete slurry and is completely filled.
Two rifle pits (bunkers), installed as security positions, were cleaned out and backfilled.

H-83-C Site: Debris removal is complete. The debris at this site included building materiais,
20 tires, glass bottles, wire mesh, metal pipe, and other garbage. A septic tank opening was
discovered at this site and was reported to the Corps for further action. Prior to the
completion of work on December 22, 1993, this septic tank was filled with concrete slurry.

A large metal door and eight sections of sheet metal wall were removed from this site.

H-81-R Site: The debris at this site included building materials (concrete debris and rebar),
oil filters, metal pipes, glass bottles, tin cans, communications wire. and other garbage.
Debris removal, except wood, is complete. Two large piles of wood have been made and
these will be burned by the U.S. Fish and Wildlife Service at a later date. Contaminated soil
was removed and disposed of at the Richland Landfill. A rifle pit (bunker) was cleaned out
and backfilled.

H-83-L Site: Debris removal, except wood, is complete. The debris at this site included
building materials, galvanized cables and rods, glass bottles, tin cans, communications wire,
and other garbage. A large pile of wood has been made and this will be burned by the U.S.
Fish and Wildlife Service at a later date. Per direction of the Corps, three bollards with
approximately 1 cubic yard of concrete on the end of each, were left to be removed at a later
date. Three septic tank openings were discovered at this site and reported to the Corps for
further action. A metal pipe with a flange on one end was left buried on this site. It was not
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Cow Cistern Site: Debris removal is complete. The debris at this site included glass bottles,
tin cans, and other garbage. Filling the cistern took approximately 2 CY of pit-run gravel.

Wasteway Cistern Site: Debris removal i1s complete. The debris at this site included glass
bottles, tin cans, cable, concrete, and other garbage. Filling the cistern took approximately
33 CY of pit-run gravel.

Igioo Site: The debris at this site included & stock watering drum, glass bottles, tin cans,
barbed wire, and other garbage. Debris removal is complete.

PSN 04 Site: Debris removal is complete. The debris at this site included building materials,
glass bottles, tin cans, barbed wire, and other garbage. Contractor removed approximately
200 lineal feet of 1-inch steel cable from this site.

H-06-L Site: Debris removal is not complete. The underground bunker was backfilled with
29 CY of slurry. The debris left on this site includes wire (mesh and barbed), concrete, sheet
metal, and other debris.

PSN 07/10 Site: Debris removal is complete. The debris at this site included building
materials, cable, glass bottles, tin cans, barbed wire, and bags of garbage collected by others.

H-12-L Site: Debris removal was not part of Phase I. The underground bunker was
backfilied with slurry.

PSN 12/14 Site: Debris removal was not part of Phase I. The soil was excavated around the

well structure.

Wagon Road Cistern: Debris removal is coraplete. The debris at this site included glass
bottles, tin cans, and other garbage. Filling the cistern took approximately 10 CY of pit-run
gravel.

Hanford Firing Range Point and Tarcet Area Site: The only debris removed at this site were
metal 55-gallon drums used as targets and other metal debris.

NOTE: No debris was removed from the Dune Homestead, Power Pole 12-3, Wagon Road,
“onetree Homestead, Overlook and Homestead, and the Coyote Bait Can sites.
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APPENDIX B
FIELD REPORTS

V-0201-01



DAILY QA REPORT
Date: November 4, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear to Partly Cloudy

Site Personnel: Richard Fink, Wendy Alenduff. Paul Ching (Corps); Klint Johnson, Ron Adams
{E.P.Johnson).

Equipment: Pickup, Kubota Trackhoe with_Trailer.

Work Performed:
E.P.Johnson unloaded trackhoe and excavated clean soil from around well structure at H-83C

Site. Well structure was excavated to_a depth of four feet below the top of well structure,
Contractor E.P.Johnson finished up with excavation at the site and provided an access road into

site.

Moved to the PSN 80 Site and contractor excavated soil from around well structure. Contractor
encountered a section of soil that had been contaminated by some type of petroleum product.

Richard Fink from the Corp informed Paul Ching to have contractor separate soil and place
contaminated soil in a separate pile. Contractor finished with excavation and provided an access

road to well structure.

Contractor E.P.Johnson with instruction from Paul Ching moved down to Bridge View Site and
removed misc trash bags that had been filled with garbage and stacked by road L-SW.

Field Analysis Performed:(Instrument Checks,Calibrations)
None

Problems Encountered / Corrective Actions:
Contractor E.P.Johnson encountered an area of contaminated soil located next to well structure

on the south side. Soil contamination appears to be a petroleum product and has cemented the
soil on this side. The contractor removed all the loose soil from around the contaminated soil
and then removed the contaminated soil and placed it in a separate pile so it could be disposed
at a later date.

Levels of Personnel Protection Used During Field Work:

Level D.
Prepared B%ﬁ/



DAJILY QA REPORT

Date: November 5, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear to Partly Cloudv
Site Personnel: Paul Ching (Corps); Klint Johnson, Ron Adams (E.P.Johnson).

Equipment: Six Yard Dump Truck.

Work Performed:
E.P.Johnson_arrived today with a dump truck and are planning to remove debris from Bridge

View Site and PSN 72/82. Contractor started off day by removing misc garbage sacks that were
stacked next to access gate at gite PSN 72/82 and road L-SW. Contractor removed all debris at
site_and moved down to Bridge View Site and removed the remainder of debris that was
collected and stacked by the Corp of Engincers next to road L-SW.

Contractor removed; metal stove pipes, barbed wire, rebar, sheet metal, hot water tank, scrap
metal, S-gallon cans, concrete, cable, tires, 55-gallon drum. and other misc garbage. The
contractor also rolled out a 18 inch section of reinforced concrete pipe and left it by road L-SW.
The contractor left two piles of wood debris and this debris will be burned at a later date by the
U.S. Fish and Wildlife Service.

Contractor is disposing of debris at the Richland Landfill. Contractor finished up the day
removing debris from site PSN 72/82.

Field Analysis Performed:(Instrument Checks Calibrations)
None.

Problems Encountered / Corrective Actions:
Contractor E.P.Johnson encountered problems in the loading of the 18 inch reinforced concrete

pipe. The section of pipe will be left until contractor brings out a loader.

Levels of Personnel Protection Used During Field Work:

Level D.
Prepared By:é%&iff/Q



Daily QA Report

Date: November 8, 1993

Project Name: Expedited Response Action, Phase 1 Project Number: V-0201-01

Project Location: _Hanford-North Slope

Sampling Personnel: _George R. Gardner

Weather Conditions: 27.2 °F, wind 7 knots_out of the West, very fogey.

Observations/Comments; Personne! on sile: Randy Reneau (CES); Klint Johnson & Ron
Adams (E.P. Johnson); Rick Fink, Wendy Alenduff, Claude Huckins, & Dave Opbroek

(Comps)

SAMPLES COLLECTED

Sample Number Sample Location Type Comment

93-CPC-S81-S0 Clay Pit Cistern Soil At stake near can
93-CPC-S82-80 Clay Pit Cistern Soil At stake near can, QA
93-CC-S1-S0 Cow Cistern Soil At stake near cistern
93-P47-51-S2 WDOT Pit No. 47 Soil Stained soil site 1
93-P47-S2-S2 WDOT Pit No. 47 Soil Stained soil site 1, QA
93-P47-83-S1 WDOT Pit No. 47 Soil Starned soil site 2
93-P47-S4-S0 WDQOT Pit No. 47 Soil Stained soil site 2
93-H81R-S1-50 H-81R Site Soil At stake near wooden box
93-H81R-S52-S0 H-81R Site Soil At stake near wooden box
93-H81R-S3-S0 H-81R Site Soil Al stake near wooden box
93-H81R-S4-S0 H-81R Site Soil At stake near wooden box
93-PSN90-S1-S0 PSN 90 Site Soil Soil stockpile
93-PSN90-52-50 PSN 90 Site Soil Soil stockpile
93-PSN90-S3-S2 PSN 90 Site Soil From bottom of excavation
93-PSN90-S4-82 PSN 90 Site Soil From bottom of excavation

Work Performed:
E.P. Johnson unloaded their trackhoe and prepared to excavate soil from Stained Soil Site 1,
however they had no visqueen and had to call back to Pasco to get some. This delayed

excavatjon for about two hours. Took surface samples from this stained soil site and
performed Hanby™ test, initial sample was black, this is off scale, took 10% dilution and
reran test, reading was 770 mg/ke of motor oil in the second sample or 7700 mg/kg in the
original sampie.




Daily QA Report

Left gravel pit and proceeded to the Clay Pit and Cow Cisterns and took samples.

Returned to gravel pit at 12:50 and E.P. Johnson had compieted excavations. Took four
samples and performed a Hanby™ test on clean layer under Stained Soil Site 2, reading was
200 mg/kg.

Left gravel pit and moved to H-81R Site and took four samples (see above) left site at 2:45
PM and drove to PSN 90. Took samples from stockpile and from bottom of excavation.

Completed sampling at 4:00 PM.

Field Analysis Performed: (Instrument checks, Calibration)
Hanbv™ tests on soil from two stained soil sites,

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Pianned Activities)

Only problem was that the initial concentration of motor oil at Stained Soil Site 1 was above
sensitivity of the Hanby™ Kit and required dilution.

Quality Control Activities Conducted:
Sampler toock two quality control samples one at the Clay Pit Cistern and one at the WDOT
Pit No. 47.

Levels of Personnel Protection Used During Field Work:

Sampler was at Modified Level D during sampling at gravel pit, clay pit cistern, cow cistern,
and PSN 90. Sampler went to Modified Level C at H-81R because field screening by Corps
personnel had indicated the potential for PCB contamination.

Seniof Environmental Engineer



DAILY QA REPORT
Date: November 9, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear to Partly Cloudy. Windy.

Site Personnel: Richard Fink, Wendy Alenduff, Claude Huckins (Corps); Klint Johnson, Ron
Adams (E.P.Johnson); Randy Reneau {Cascade).

Equipment: Six Yard Dump Truck,misc hand tools.

Work Performed:
E.P.Johnson arrived today and began to remove debris from site PSN 72/82. Contractor removed

communication wire, tin cans, bottles. burlap sacks. paint cans, wood debris, cable. barbed wire,
and other misc garbage. Contractor found and disassembled two small rifle pits, the rifle pits
were then filled in_with soil. One rifle pits contained a 15 gallon drum of grease which was
partially filled with water. The contractor removed the drum by replacing the lid and digeing
it out. The drum was then moved out on the asphalt road.

Contractor finished up removing debris from site PSN 72/82 north of road L-SW. Contractor
did not finish up on the south side today because of the amount and size of material located a
distance off of the road.

Contractor E.P.Johnson moved to site H-83C and removed 20 tires, sheet metal, communication
wire, bottles. wood, tin cans, and other garbage. Contractor is disposing of debris at the
Richland Landfill.

Field Analysis Performed:(Instrument Checks,Calibrations)
None.

Problems Encountered/Corrective Actions:
No problems encountered. Contractor found an additional septic tank, site was marked, and

Claude from the Corps was informed and shown the site.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Level D.
Prepared B(j%;y/



DAILY QA REPORT

Date: November 10, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon
Weather Conditions: Clear

Site Personnel: Claude Huckins, Mike Mahoney (Corps); Klint Johnson, Bill Nevlan
(E.P.Johnson); Randy Reneau (Cascade).

Equipment: Six vard dump truck and misc. hand tools.

Work Performed:
E.P.Johnson_arrived today and began to remove rebar by digging down at least 4 inches and

cutting it with a hacksaw. Contractor had one man cutting rebar and the other was removing
about 800 feet of communication wire. The contractor also removed signs that were mounted
on 4x4 posts, also removed from the site were bottles, metal pipe, cans, sheet metal, and other

garbage.

Contractor E.P.Johnson tried to remove a metal door but was unable to due to it’s size and not

having a machine. The door was left and will be removed at later date also left was a pile of

concrete debris. Contractor finished up site and has moved down to site PSN 72/82 south of
road L-SW and are removing 5-gallon buckets, cans, botles, pieces of cable, wood, and other

garbage that can be packed out by hand. An old trailer frame has been found and marked, the
frame is approx 18 foot in length. Contractor does not have the equipment to remove the frame
so it will be left until a plan can be devised to remove it. Claude from the Corps has also found
a large number of bricks and a large pile of concrete debris, both of these were left until
contractor can find an easier way to remove_the debris instead of packing it out.

Field Analysis Performed:(Instrument Checks,Calibrations)
None.

Problems Encountered/Corrective Actions;
Found an old wrailer frame and contractor has no way of removing it due to it's location and

specifications listed in_the removal of debris.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Level D. ~
Prepared By: ﬁ’” %



DAILY QA REPORT
Date: November 11,1993

Project Name: Expedited Response Action, Phase 1 Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aracon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Bill Nevian (E.P.Johnson).

Equipment: Six vard dump truck and misc. hand tools.

Work Performed:
E.P.Johnson arrived today and returned to the PSN 72/82 Site, south of road L-SW. Contractor

is removing tin cans, bottles, wood debris, communication wire, pieces of elass, and other
garbage. The items that were picked up today had been marked earlier by the Corps. Contractor

has finished removing debris at site and still needs to pick up the bricks and possibly the trailer
frame.

The contractor has moved to the H-81R Site and removing glass, tin cans, communication wire,
oil filters, wood, and other misc debris. Debris cleanup is going slow due to the distance the
contractor has to walk to pack in the debris. Contractor is disposing of debris at the Richland

Landfill.

Field Analysis Performed:(Instrument Checks,Calibrations)
None.

Problems Encountered / Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Level D. '

Prepared B@ ‘7'/



DAILY QA REPORT

Date: November 12,1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps). Klint Johnson, Bill Neylan (E.P.Johnson).

Equipment: Six yard dump truck and misc. hand tools.

Work Performed:
E.P.Johnson arrived today and were removing debris from site H-81R debris removed was paint

cans, communication wire, metal pipes, bed frame, tin cans bottles and other garbage. The
contractor also has piled wood debris at two locations approx 100 yards apart and are located by
the U.S.G.S. markers. The wood piles will be bumed at a later date by the U.S. Fish and

Wildlife Service. Contractor E.P.Johnson also found a small rifle pit which was disassembied

and filled in with soil.

Contractor has moved down to site PSN 80 and is removing tin cans, cable, oil filters, metal

pieces, insulators, botties. and other misc garbage.

Field Analysis Performed:(Instrument Checks,Calibrations)
None.

Problems Encountered / Corrective Actions:
Contractor also found two additional septic tank openings. The openings were marked with

flagging and left.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Level D.
Prepared By: g y/;
~



DAILY QA REPORT

Date: November 15, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Six yard dump truck and misc. hand tools.

Work Performed:
E.P.Johnson arrived today and was removing debris from site H-83L. The contractor removed

communication wire, tin cans, glass, barb_wire, 2 sections of galvanized pipe, wood, and other
misc garbage. Claude from the Corp found three additional septic tank openings which were
surrounded by rebar. The contractor removed all of the rebar which was protruding from the
openings. The contractor also found three bollards with approx one vard of concrete on the ends.

The bollards were left because of their size and weight. Contractor also has found what appears

to be a buried tank of some type, this object was also left. Contractor finished up today with

the removal of debris from site and are disposing of debris at the Richiand Landfill.

Field Analysis Performed:(Instrument Checks,Calibrations}
None.

Problems Encountered/Corrective Actions:
Three additional septic tank openings, a buried tank, and three bollards were found. All three

of these items were to large to be removed by the contractor at this date.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Level D.

Prepared B@' /



DAILY QA REPORT

Date: November 16, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps}); Klint Johnson, Ken Linck (E.P.Johnson),

Equipment: Six yard dump truck and misc. hand tools.

Work Performed:
E.P.Johnson is now working at sitc PSN 90 removing sections of metal pipe, fence wire (barbed

and mesh), glass, metal pieces, asbestos shingles, concrete pieces, rebar, and other misc garbage.
The contractor has found an area in the northwest corner which has building materials that are
partially buried. The contractor spent the remainder of the day picking up smaller debris and
leaving the larger debris mainly the buried sheet metal and large sections of concrete. The

contractor also did not remove the four cubic vards of contaminated soil. The contractor
E.P.Johnson finished up the day and disposed of debris at the Richland Landfill.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered / Corrective Actions:
Contractor found building materials which were partially buried and also large sections of
concrete. Both the building material and concrete were left at site.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Level D.
Prepared By@w /



DAILY QA REPORT

Date: November 17, 1993

Project Name: Expedited Response Action, Phase 1 Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Kubota loader, dump truck and misc. hand tools.

Work Performed:
E.P.Johnson removed a metal door at site H-83C and also eight sheets_of sheet metal with

fiberglass insulation which was attached. The contractor also removed a concrete rubble pile.
Debris removal is now complete at site H-83C.

Contractor E.P.Johnson moved down to site H-81R and removed the contaminated soil which was
sampled by George Gardner from Shannon & Wilson. The soil was removed using the Kubota
loader and was disposed of at the Richland Landfill. The contractor also removed a buried 55

gallon drum.

Field Analysis Performed:(Instrument Checks,Calibrations)
None.

Problems Encountered / Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Level D.
Prepared Byﬁ/ ; ; -



DAILY QA REPORT

Date: November 18, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Kubota loader, dump truck, and misc. hand tools.

Work Performed:
Contractor E.P.Johnson removed 5-55 gallon drums of contaminated soil from site PSN 80 and

also they removed the two pallets the drums were placed on. Debris removal is now complete
at site PSN 80.

The contractor moved to Bridge View site and picked up the 18 inch reinforced concrete pipe.
Debris removal is now complete at Bridge View site.

The contractor has moved down to the Gravel Pit and is removing wire, cans, bottles, cable,
concrete, and misc garbage. The contractor tried to use the Kubota loader to help in the removal
of debris but ran into problems with wire and cable which continued to snag and cause the loader

to lose its load. The contractor left site to dispose of debris at the Richland Landfill and will

return with a load of pit run material to fill in cisterns.

Contractor returned with a load of pit run material and used it to fill in Cow Cistern, Clay Pit
Cistern, and a small portion of the Wasteway Cistern. Before the cisterns were filled all debris
was removed from the site. Contractor returned to _the Gravel pit and finished up the day
removing debris.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered/Corrective Actions:
Disposal of 5 55-gallon drums of contaminated soil. Before drums were removed I asked Claude

what the contaminated soil was and he informed_me that it was oil as oil contaminated and it would
be alright to dispose of the soil in the landfill. The Contractor (E.P. Johnson) also_informed

Claude that they were unable to take drums to the landfill because the dump would not accept

the drums. Claude called his office and informed them about the problems and they informed
him to dump the soil from the drums into the back of the 6 CY dump truck. Claude took care

of the drums by hauling them to_the Pasco Sign Shop.

Quality Control Activities Conducted:




Levels of Personnel Protection Used During Field Work:

Level D.
Prepared B)&’é” / 7



DAILY QA REPORT

Date: November 19, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon
Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Kubota loader, dump truck, and misc, hand tools.

Work Performed:

Contractor E.P.Johnson returned to the Grave! Pit site and are removing cans, wire, bottles, pieces
of metal and other garbage. The contractor is removing all the debris by hand. Contractor
finished up loading the dump truck and are heading to the Richland Landfill and shall return with

a load of pit run material to fill in the Wasteway Cistern.

The contractor returned with a load of pit run _and unloaded it in the Wasteway Cistern.

Contractor returned to the Gravel Pit site and again filled the six yard dump truck with_debris.

E.P.Johnson again made a trip to the Richland Landfill and also to get a second load of pit run
material. Contractor dumped pit run material at the Wasteway Cistern.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered / Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used Duning Field Work:

Level D.
Prepared BW -



DAILY QA REPORT

Date: November 22, 1993

Project Name: Expedited Response Action. Phase [ Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Six yard dump truck and misc, hand tools.

Work Performed:
Contractor E.P.Johnson are removing debris from site PSN 90. The debris being removed is misc

wood, wire (barbed and mesh), metal pipe concrete, wood pallets, sheet metal, paint cans,
plastic, and other garbage. The contractor has made an effort to remove some of the partiaily
buried building debris in the northwest comer. Contractor spent the entire day removing debris
and finished the day disposing of debris at the Richland Landfill.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered / Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Level D,
Prepared Bﬁ“%



DAILY QA REPORT

Date: November 23, 1993

Project Name: Expedited Response Action, Phase ! Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Stte Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Six vard dump truck and misc. hand tools.

Work Performed:
Contractor E.P.Johnson returned to site PSN 90 and again are removing wire, building material,

wood, cans, oil filters, banding material, pieces of concrete, and other misc debris. The
contractor finished loading the dump truck and went to dispose of the debris at the Richland
Landfill and shall return with a load of pit run material. The contractor retumed with a load of
pit run material and dumped at the Wasteway Cistern. E.P.Johnson crew returned to site PSN
90 and finished up the day removing debris.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered/Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Level D.

Prepared Byé' 7’3#/



Daily QA Report

Date: November 24, 1993

Project Name: Expedited Response Action. Phase 1 Project Number: V-0201-01

Project Location: _Hanford-North Slope

Sampling Personnel: George R. Gardner

Weather Conditions: 7 °F, wind 0 knots, clear .

Observations/Comments: Personnel on site:  Klint Johnson & Ron Adams (E.P. Johnson):
Claude Huckins (Corps)

Work Performed:
7:45 AM E P. Johnson started work at PSN 72/82 Site removing two railroad ties, numerous

small pieces of lumber, and about 45 bricks. The bricks were brought out the 300 meters to
the road in a wheelbarrow. The debris was loaded into a 6 CY dump truck.

11:00 AM E.P. Johnson personnel left site and took material to Richland Landfill, they
proceeded to Central PreMix and picked up a load of pit-run gravel for backfill of the
Wasteway Cistern.

11:15 AM Left PSN 72/82 Site after inspection and went to PSN 90. Conducted an
inspection of this site, all building material and other debris removed with the exception of

concrete rubble from the demolished grease rack, several concrete building pads, building
material buried on the site, and the contaminated soil.

12:05 PM Arrived at PSN 01 started reconnaissance of site.

2:00 PM E.P. Johnson personnel arrived and started debris cleanup at sites marked by
Shannon & Wilson and Corps personnel.

3:15 PM Departed site.

Quality Control Activities Conducted:
Conducted inspection of PSN 72/82 site, PSN 90 Site, and pre-work reconnaissance of PSN
0l

Levels of Personnel Protection Used During Field Work:
Level D.

i George R. Gardner
Senior Environmental Engineer



Daily QA Report

Date: November 26, 1993

Project Name: Expedited Response Action, Phase 1 Project Number: V-0201-01

Project Location: _Hanford-North Slope

Sampling Personnel: _George R. Gardner

Weather Conditions: 4 °F. wind 0 knots, very fogoy.

Observations/Comments: Personnel on site. Klint Johnson & Ken Linck (E.P. Johnson):
Claude Huckins (Corps)

Work Performed:
1:45 AM E.P. Johnson started work at PSN 01 Site removing numerous small pieces of
lumber and cable. The debris was loaded into a 6 CY dump truck.

10:00 AM E.P. Johnson personnel left site_and took material to Richland Landfill, they
proceeded to Central PreMix and to pick up a load of pit-run gravel for backfill of the
Wasteway Cistern,

10:00 to 11:30 AM Conducted a more complete reconnaissance of site. Found a perimeter
road along which a single strand barbed wire fence had been constructed. The wire was
attached to 5 foot screw pickets. The fence was about a mile long and circled the PSN 01
site from about 3:00 o’clock counterclockwise to 8:00 o’clock. We also found numerous 1"x
6" boards embedded in the ground to contain the gravel used on the site for walkways.
Numerous sections of 1" steel cable were also found.

1:00 PM E. P. Johnson personnel arrived and stated that they had not been able to get into the
Richland Landfill and that Central PreMix had been closed. They had gone to the Pasco
Landfill. They started debris cleanup, picked up sections of cable, barbed wire and wood
debris.

2:50 PM Departed site.

Quality Control Activities Conducted:
Conducted inspection of PSN 01.

Levels of Personnel Protection Used During Field Work:
Level D.

/éeorg R. Gardner
Senior Environmental Engineer



DAILY QA REPORT

Date: November 29, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Six_yard dump truck and misc._hand tools.

Work Performed:
Contractor E.P.Johnson is removing debris from site PSN Q1. The contractor spent the majority

of the morning rolling up approximately one mile of barbed wire surrounding the site. The
contractor also spent a_great deal of time removing wood debris. Debris removed today was

barbed wire, wood, glass, cable, 2 sections of six inch concrete pipe, tin cans and other misc
debris. The contractor finished up the day by disposing of debris at the Richland Landfill.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered/Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Level D.
Prepared BW



DAILY QA REPORT

Date: November 30, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer; Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins {Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment; Six yard dump truck and misc¢ hand tools.

Work Performed:
Contractor E.P.Johnson returned to site PSN 01 and are removing barbed wire, wood, cable,

timbers, bottles and other garbage. Contractor finished up with debris at site and went to dispose
of debris at the Richland Landfill and shall return with a load of pit run. Contractor has returned
with a load of pit run material and dumped it at the Wasteway Cistern. Contractor E.P.Johnson
returned to PSN 01 and finished removing the last of the debris. Debris removal is_now
complete at site PSN 01,

Field Analysis Performed:(Instrument Checks, Calibrations)
None,

Problems Encountered/Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Level D.

Prepared By: @ v



DAILY QA REPORT

Date: December 1. 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions:; Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Six yard dump truck and misc. hand tools.

Work Performed:
Contractor E.P.Johnson is at Igloo Site removing barbed wire, wood, metal pieces, tin cans, cable,

and other garbage. Contractor spent the majority of the morning looking for debris and packing
it back to the truck. Contractor finished removing debris at this site and is disposing of debris

at the Richland Landfill and shall return with a load of pit run material. Contractor has returned
with 2 load of pit run material and dumped it at the Wasteway Cistern.

Contractor then moved down to site PSN 04 and removed wood, wire, tin cans, 4 pole stabilizer
rods, glass and other garbage. The contractor finished the day bv disposing of debris at the
Richland Landfill.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered/Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Level D.

Prepared Byé"v/



DAILY QA REPORT

Date: December 2, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Six yard dump truck and misc. hand tools.

Work Performed:
Contractor E.P.Johnson returned to site PSN 04 and are removing barbed wire, tin_cans, wood,

banding material, and other garbage. The contractor has left for the Richland Landfill and shall
return with a Joad of pit run material. The contractor returned and informed Claude and myself
that the truck has had a tire blowout and they will be down until a tire repair man can replace
tire. The contractor brought out a load of pit run material and dumped it at the Wasteway
Cistern after tire was replaced. Wasteway Cistern is complete.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered/Corrective Actions:
Contractor had a tire blow out.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Level D.

Prepared B@Jv/



DAILY QA REPORT

Date: December 3, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Six yard dump truck and misc¢. hand tools.

Work Performed:
Contractor E.P.Johnson returned to site PSN 04 and removed wire, approx 200 feet of cable.

wood, tin cans, drums, and other misc garbage. Contractor was loaded early this morning and
was informed by Claude that instead of returning to site after dumping material at the Richland
Landfill, contractor needs to go to the Rifle Range site.

E.P.Johnson disposed of debris at the landfill and went to the Rifle Range and removed 55-gallon
drums that had been used for target practice and also some S-gallon drums. The contractor did
not spend a lot of time at the site and just picked up the larger items which had been marked.
The contractor returned to site PSN 04 and removed additional debris and finished up the day
by disposing of debris at the Richland Landfill.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered/Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Level D.
Prepared BW%



DAILY QA REPORT

Date: December 17, 1993

Project Name: Expedited Response Action, Phase | Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward Y. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Ken Linck, Ron Adams (E.P.Johnson).

Equipment: Six vard dump truck and misc._hand tools.

Work Performed:
12:30 to 1:45 Traveled to PSN 07/10, Contractor E.P.Johnson removed wire (barbed), wood

(railroad ties}, small wood debris, and other misc garbage. Contractor had already removed two
loads of debris earlier this morning.

Walked around site with Claude and marked several piles of barbed wire and a 1/2 mile long
section of fence that was laying on the ground.

E.P.Johnson personnel rolled up the wire and loaded wood into the 6 CY dump truck. Contractor
finished up the day by disposing of debris at the Richland Landfill.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered/Corrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Level D.
Prepared B@/ ~r



DAILY QA REPORT

Date: December 20, 1993

Project Name: Expedited Response Action, Phase 1 Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps); Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Six vard dump truck and misc. hand tools.

Work Performed:
7:30 to 9:00 Contractor E.P.Johnson worked at PSN 07/10_Site removing wire (barbed), wood

(railroad ties), small wood debris, and other misc garbage. Contractor removed four large

bundles of wire and numerous timbers.

9:00 to 10:00 Contractor disposed of debris at the Richland Landfill.

11:30 to 12:00 Contractor picked up load of pit-run material at Central PreMix and traveled to
Wagon Wheel Cistern.

1:30 to 1:45 Contractor dumped material into Wagon Wheel Cistern.

2:00to 3:15 E.P.Johnson personnel returned to PSN 07/10 Site and loaded wire and placed wood
on top of it in the 6 CY dump truck. Contractor finished up the day by disposing of debris at
the Richiand Landfill.

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems EhcounteredlCorrective Actions:
Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Level D.

Prepared By;



DAILY QA REPORT

Date: December 21, 1993

Project Name: Expedited Response Action, Phase 1 Project Number V-0201-01

Project Location: Hanford - North Slope

Site Observer: Edward J. Aragon

Weather Conditions: Clear

Site Personnel: Claude Huckins (Corps): Klint Johnson, Ken Linck (E.P.Johnson).

Equipment: Six yard dump truck and misc. band tools.

Work Performed:
7:30 to 9:45 Contractor E.P.Johnson worked at PSN 07/10 Site removing wire (barbed), wood

(railroad ties), small wood debris, and other misc garbage. Contractor removed four large
bundles of wire and numerous timbers by hand to the road.

9:45 to 11:50 Contractor disposed of debris at the Richland Landfill.

11:50 to 12:20 Contractor picked up load of pit-run material at Central PreMix and traveled to
Wagon Wheel Cistern.

1:15 to 1:35 Contractor dumped material into Wagon Wheel Cistern.

1:50 to 3:00 E.P.Johnson personnel returned to PSN 07/10 Site and loaded wire and placed wood

on top of it in the 6 CY dump truck. Contractor finished up the day by disposing of debris at
the Richland Landfill.

NOTE: Slurry backfill at the following sites was completed:

PSN 80 16 CY
PSN 72/82 33CY
H-06-L 29 CY

Field Analysis Performed:(Instrument Checks, Calibrations)
None.

Problems Encountered/Corrective Actions:

Quality Control Activities Conducted:



SHANNON &WILSON. INC.

APPENDIX C

PHOTOS
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SHANNON EWILSON. INC.

Photo 1. Bridge View Site. Wire mesh, barbed wire, rebar, miscellaneous building materials and two wood
piles to be burned by U.S. Fish and Wildlire Service.

Phore: 2. Bridge View Sue  After debris clzynuyp

¥-0201-01



SHANNON &WILSON, INC.

Photo 4. Bridge View Site. Site after stove pipes were removed.

V-0201-01



SHANNON &WILSON. INC.

Photo 5. Bridge View Site. 18" RCP and miscellaneous wire, tin, and wire mesh.

Phow 6. Bridge View Sue. After debris cleunup.

V-0201-01



SHANNON &WILSON, INC.

FPhote: 7. PSN 72/82 St Miscellanecis 5 2allon huckets and din cans,
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SHANNON &WILSON. INC.

Photo & PSN 72/32 Site. Cable, wire, tire. und cuans found on the site

V-0201-01



Phee 10, PSN 72/82 Site. Bricks found across road.
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Photo 11. PSN 72/82 Site. 15-gallon drum resting in a rifle pit. Fhoto 12, PSN 72/82 Site. 15-gallor drum after it was removed trom
rifle pit.

V-0201-01



Photo 14. PSN 72/82 Site. Truiler frame which was not removed from the site.
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Photo 17. H-83C Site. Tires found at the site.

Phoro 18, H-83C Site. Tires removed from the site.

V-020i-01




Photo 19. H-83C Site. Additional septic tank found on site. Photo 20. H-83C Site. Rebar found and cut off 6" below ground
surface.

V-3201-61



Photo 21. H-83C Site. Door frame found.

Photo 22. H-83C Site. Door frame dug out

V-0201-01



Photo 24. H-83C Site. Concrete debris removed.

¥-0201-01



Phote 25, H-81R Site. Miscellaneous building materials.

Photo 26. H-81R Site. Tio cans and cable found un the site.
V-0201-01




Photo 27. H-81R Site. Building materials that would be stacked.

Phor: 28, -8R Site. Siacked building maieriuls to be burned later by the U.S. Fish and Wildlife Service.
V-0201-01




Photo 30. H-81R Site. 5-foot length of 6" RCP.
V-0201-01




Pheto 31, H-81R Site. Locad :xn of 5ot samplingg.

Photo 32. H-31R Site.
Buried 55-gallon drum.
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Phote 36. H-Z3L Site. Steel flange pipe. possible buried tank.

Y-0201-01



Photo 37 PSN 80 Site. Well structure befere excavation.
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Photo 38. PSN 80 Site. Well smucmire being excavated.

V-0201-01



Phore 39. PSN 80 Site. Weil strucrure being excavated. Shows area of contaminated soil being separated.

Phevo 400 PSN B0 Sie Comtaminated soi
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Photer 43, W3 OO Zravel Pi, Noo 47 Part of debris on siic.

Phor 44 WRINYT Uravel P Mo 470 Debris being removed.
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Photo 47. PSN 90 Site. Rebar ond ssbestos shingles on concrete pad.

Phore 48, PS»1 90 Site. Partially buried building material.

V-0201-01



Plce 49,
PEN 00 Siee
Buried building
material,

Pheio 50, PSN 90 Site. Pallets und pine were
removed.

V-0201-01



Photo 51, PSN 01 Site. Tar debris.,

Photo 52, PSN U1 Site  Communications wire, harbel wre,
screw pickats, wood, and un can.

V-0201-41



Phoer 550 PSN D ST Wood debriy.

Photo 34, PSN (1 Site.
Wood debris loaded in
dump truck.
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Phoio 55 Cow Cistern Site. Before cleanup.
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hote 5360 Cow Oistern Site. Arter Cleunup.
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Photo 57 Clay 2w Cistern s, Before cleunop

Photo 58.

Clay Pit Cistern  Site.
After cleapup and filling
with pit-run gravel.

V-0201-01
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Photo 59, Wasteway Cistern Site. Cistern before being backfijied.

Phote 60 PSN 04 Site. Well suucture being excavated
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Photo 6.
PSN 04 Site.
Well structure
completely
excavated.

Fhoto 2. PSN 04 Site, Banding material on siie,
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Photo 63. PSN (4 Siic Enwtasce to Dunker.

Yo

Photo 64.
PSN 04 Site. Entrance
and exit (0 Bunker,
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Photo 65. PSN 07/10 Site. Buried guy wire.

Phote 66. PSN 07/10 Siie. Buned huilding
material removed fron: site.

V-0201-01



Phoio 67. PSN (7/10 Site. Rairoad ties removed from site.

Photo 68. PSN 07/10 Site. Barhed wire marked on site.

V-0201-01



Phoir 70 PSN 07710 Site. Viscellaneous consty zilon materisl.
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Photo 71. Wagon Wheel Cistern.
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Photo 73 Hanford Firing
Range Point and Target Area
Site. Meial Debris.

Photo 74. Hanford Firing Runge Poin
and Target Area Site. Mevi Debris
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£ 1] SHANNON &WILSON. INC.

1954 - 1994
October [2. 19904

U.S. Army Corps of Engineers
Walla Walla District

Building 614

Walla Walla. Washington 9936”

Attn:  Mr. Randy Chong

RE: EXPEDITED RESPONSE ACTION PHASE 2 FIELD ACTIVITIES REPORT
HANFORD - NORTH SLOPE

This Phase 2 Field Activity Report describes the work accomplished‘ on the Hanford-North
Slope during the period from July 22. 1994, to September 22. 1994. The initial statement of
work for this project required concrete debris, building material. and trash removal at
designated sites within the U.S. Departmenr of Energy . Hanford-North Slope. Gravel
backfilling ot cisterns and bunkers; and concrete slurry backfilling of designated underground
bunkers and water cisterns. The work areas are shown on Figure i. and contract tasks are

shown 1n Table |.

The work was conducted by E.P. Johnson Construction & Environmental. Inc. (E.P. Johnson)
and Shannon & Wilson, Inc. for the U.S. Army Corps of Engineers. Walla Walla District

(Corps). under Contract No. DACW68-93-D)-0003, Delivery Order No. 7. Observation of the
removal work was performed by Shannon & W:lson. Inc. as a subcontractor to E.P. Johnson.

The goal of the expedited response action is to conduct remedial actions in areas accessible to
the public at the Hanford-North Slope. The objective of the work is to clean the designated
land of all tripping hazards and objectionable debris that may have been left behind from the
demolition of old military and homesteaa sites. Objectionable debris is defined as man-made
trash or debris that has no value as wildlife habitat. and has no cultural or environmental

significance.

SITE BACKGROUND AND DESCRIPTION

The Hantord-North Slope consists of approximately 140 square miles of land north of the
Columbia River across trom the active area of the Hanford Site. The North Slope was

\V-0307-01



SHANNON &WILSCM. INC,

Walla Walla District Corps of Engineers
Attn: Randy Chong

October 12. 1994

Page 2

homesteaded trom the late 1800s untl the government took control of this area in the early
1940s. Prior to government control of the North Slope. homesteaders used the land primarily
for sheep and cattle grazing and for growing row crops and orchards. Wheat was grown on

high ground away from the river. Grazing took place on land too arid for crops or too distant

from water for irrigation.

Additional land acquisitions on the North Slope took place in the 1950s for construction of
Nike Missile Air Defense System positions (PSN) and antiaircraft gﬁn emplacements. as well
as to increase the buffer zone between the public land and the production areas of the Hanford
Site. A total of seven antiaircraft gun emplacements and three Nike Missile positions were
located on the North Slope. The military sites were closed'in the earfy 1960s. Many of the
buildings were considered a potential hazard to the public and were torn down or
decommissioned in the mid-1970s; evidence remains of many of these buildings.

With the recent change in mission at the Hanford Site from plutonium production to
environmental cleanup, attention has been given to releasing "clean" tracts of land for other
uses. Since 1975, the North Slope has been managed by the Washington State Department of
Wildlife and the U.S. Fish and Wildlife Service. Some areas have been open to the public.
Certain areas included in the wildlife management area have been opened to ranchers, who
obtained grazing permits for cattle grazing. The eastern portion of the North Slope contains a

wasteway used by local farmers to drain runoff.

Westinghouse Hanford Company (WHC) conducted an investigation of the North Slope in
1990. The report. North Slope Investigation Report (WHC 1990), identified 39 sites
associated with military or homesteader activities on the Hanford-North Slope.

PROJECT ORGANIZATION AND RESPONSIBILITIES

Field activities were conducted by E.P. Johnson and Shannon & Wilson for the Corps. Work
was performed in accordance with the approved Field Activities Plan and Site Health and
Safety Plan developed for this project. The Shannon & Wilson field engineer observed the
field activities. This individual was also responsible for alerting the Shannon & Wilson

V-0307-01



SHANMCN &EWILSCN.INC.
Walla Walla District Corps 0! Ernezineers
Attn: Randy Chong
October 12. 1994
Page >

Project Manager of any changed conditions. and acted as the Site Health and Satety Manager

for E.P. Johnson and Shannon & Wilsor: personnel.

SITE ACTIVITIES

Overview

The primary tasks undertaken by the contractor. E.P. Johnson. and recorded by the fieid

engineer were:

> Concrete. building material. and debris removal
> Cistern/septic tank/bunker backfilling

The fieid engineer’s field notes are located in Appendix B

Site Access

The contractor was diligent in protecting the fragile. arid environment. Existing roads were
used at all times. unless otherwise directed by the Corps. Vehicle widths did not exceed the
width of the road. and the "mule” were often used tor debris removal to reduce damage to the

sagebrush/grasslands.

Documentation

Site activities were documented by the Shannon & Wilson field engineer. Observations were
recorded in the format prescribed in the work plan and inciuded in Appendix B.

Debris Removal

On Friday. July 22. 1994, personnel from E P. Johnson. monitored bv George R. Gardner of
Shannon & Wilson. began debris removal. Appendix A 1s a listing of sites and their status at

contract completion on September 22. 1994,

V-0507-01



o e SHANNON &WILSCTN. INC.
Walla Walla District Corps of Engineers
Attn: Randy Chong
October 12. 1994
Page 4

Cistern/Bunker Backfilling

The Wagon Road. Overlook. Stock Tank and Well. and Homestead cisterns were completely
filled by September 7. 1994, with pit-run gravel from Central Pre-Mix Concrete Company in
Mattawa, Washington. Nearly 100 cubic yvards of pit-run gravel were hauled to fill the four
cisterns. The underground valve box at the H-12-1. site was filled with concrete slurry on

September 12. 1994. along with underground vaults discovered at H-06-1. and PSN 07/10.

FOLLOW-UP

Overview

The work described in this Phase 2 Field Activities Report and completed by E.P. Johnson
and Shannon & Wilson closed out the work outlined in the statement of work for this phase.
Some work outlined in the statements of work has not been completed. Table 1 shows a

matrix of the completed and remaining tasks. A brief description of the tasks to be completed

is outlined below.

Debris Removal

Debris removal was not completed at the following sites

H-06-C Site
Homestead Cistern Site
Stock Tank and Well Site

The debris at the H-06-C site was in a deep pit. the bottom of which was covered with large
rocks. Mike Remington and Dave Stanton of the Corps Safety Office visited the site on July
22, 1994, with Bill Zimmerman of E.P. Johnson. Mr. Zimmerman raised several safety issues
concerning the rocks and steep sides of the disposal site. The Corps agreed that the safety
issues were valid and met with representatives ot DOE Safety. It was decided to eliminate
this site from Phase 2. The decision to lzave the trash at the Homestead Cistern and the
Stock Tank and Well sites was made to preserve the culturally significant artifacts from the

Homestead era.

V-0307-01
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Walla Walla District Corps of Fngineers
Attn: Randy Chong
October 12. 1994
Page >

Summarv

The statement of work for the Phase 2 clean-up on the Hanford-North Slope identified 13
work sites in addition to 26 of the 39 sites iisted in the Phase | statement of work and
identified by WHC in their report {WHC 1990). Of these 39 sites. 38 were completely closed
out during the two phases, only the H-06-C was not closed out.

We have appreciated the opportunity to be of service to vou on this project. Should vou have
any comments or questions regarding this report, please contact us.

Sincerely,

SHANNON & WILSON, INC.

| ExpiREs: 228 G5 |

George R. Gardner Dee J. Burrie. P.E.
Senior £nvironmental Engineer Branch Manager

GRG:DIJB:JFZ/grg

Enclosures: - Table 1 - Task Completion Matrix (3 pages)
Figure 1 - Vicinity Map
Appendix A - Site Status Report
Appendix B - Field Reports
Appendix C - Photos
Appendix D - Important Information about Your Environmental Assessment

Report
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TABLE 1

TASK COMPLETION MATRIX

Site

Remove
Debris

|
|

Excavate
Well
Structures

Backfill
Cistemns

Sample/
Remove
Contami-

nated
Soil

Slurry
Backfill

Septic
Tanks/
Bunkers

Others

Phase 1A -|

Hanford Firing Range A
Point and Target Area
Dune Homestead A
Stove Site A’
Power Pole 12-3 Site A A
H-12-L Site D
Wagon Road Site A’ AF

Lonetree Homestead A’

‘erlook and Home- A’ Al

.cad Site
Coyote Bait Can A’
Phase 1B
H-06-L D
PSN 07/10 Site B
PSN 04 Site B
PSN 01 Site B

Wasteway Site A’ A’
Clay Pit Cistern Al A’ C
Cow Cistern A’ A’

SHANNON & WILSON, INC.

V-0307-01




TABLE 1 (continued)

""ASK_'OMPLETION MATRIX

SHANNON & WILSON, INC.

r Sample/ Slurry
! Remove Backfil!
Excavate Contami- Septic
Remove Well Backfill nated Tanks/
Site Debris Structures Cisterns Soil Bunkers Others
I S S— ]
Phase 1C }
Igloo Site A
Asphalt Batch Plant Site A
PSN 90 Site ALF c; A*
WSDOT Gravel Pit, AF C.At
No. 47 .
H-83-L Site A
PSN 80 Site AF B
H-83-C Site AF
81-R Site AF C, A
PSN 72/82 Site AF B Al
Bridge View Site AF
PHASE 2A
H-12-C Site F
H-12-R Site F
H-12-L Site F F
PSN 12/14 Site F B
PSN 12/14 Site F
(Motor Pool)
PSN 12/14 Site F
(Military Dump)
Homestead Cistern F F
Stock Tank & Well F F
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T4BLE 1 (continued)

L. ASK COMPLETION MATRIX

Sample/ Sturry
Remove Backfill
Excavate Contami- Septic
Remove Weil Backfill nated Tanks/
Site Debris Structures Cisterns Soil Bunkers Others
N LI T T R T T
Phase 2A (CONT.)
Asbestos Pipe Dump H
Site
PHASE 2B
H-06-L Site F
PSN 04 Site F G
PSN 04 Site F
{Radar Site)
PSN 07/10 Site F
“HASE 2C
vomrow Pit 56 F
PSN 01 Site F
PHASE 2E
H-06-C Site ! F
PHASE 2F
H-83-L Site F

NOTE: A--ltems from Requisition No. W68SBV-3228-DP01.
B--Items from Change #1 to Requisition No. W68SBV-3228-DP01.
C--ltems from Requisition No. W68SBV-3244-DP01.
D--Items from Requisition No. W685BV-3265-DP01.
E--Items from Delivery Order No. 4, DACW68-93-D-0002. (2.4, D Site Investigation & Work Plan Revision)
F--Items from Delivery Order No. 7, DACW68-94-D-0003.
G--Items from Delivery Order No. 2, DACW68-94-D-0001. (CDM)
H--Items from Purchase Order DACW68-94-M-3982. (Tektoniks)
! Two cisterns.
2 Excluding concrete rubble.
! Additive%tem No. 1
* Additive Item No. 2
> Additive Item No. 3

V-0307-01
SHANNON & WILSON, INC.
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SHANNON &WILSON. INC.

APPENDIX A
SITE STATUS REPORT

V-0307-01



SHANNON &WILSON. INC.

SITE STATUS REPORT. PHASE | AND PHASE 2

Phase 1A

Hanford Firing Range Point and Target Area Site: The onlv debris removed at this site were metal

55-gallon drums used as targets and other metal debris.
Dune Homestead; Debris removal was completed during Phase 1.
Stove Site: Debris removal was completed during Phase 1.

Power Pole 12-3 Site: Debris removal was completed durtng Phase . Cistern was also filled

during Phase 1 with 5 cubic yards (cy) of pit-run gravel.

H-12-L Site: Debris removal was completed during Phase 2. The underground bunker was
backfilled with slurry during Phase 1. The valve box was also backfilled with slurry during
Phase 2.

"Vagon Road Cistern: Debris removal was completed during Phase 1. The debris at this site
included glass bottles, tin cans, and other garbage. Filling the c1stern took approximately 10 cy of
pit-run gravel, and it was completed during Phase 2.

Lonetree Homestead: Debris removal was completed during Phase 1.

Overlook and Homestead Site: Debns removal was completed during Phase 1. Cistern was filled
during Phase 2 with 55 cy of pit-run gravel.

Coyote Bait Can: Can removed during Phase |

Phase 1B

H-06-1L Site: Debris removal was completed during Phase 2. The underground bunker was
backfilled with 29 cy of slurry during Phase 1. The debris removed from this site during Phase 2
included wire (mesh and barbed), concrete, sheet metal. and other debris. A small cistern was

backfilled during Phase 2.

PSN 07/10 Site: Debris removal was completed during Phase 2. The debris at this site included
ilding materials, cable. glass bottles, tin cans. barbed wire. and bags of garbage collected by

A V-0307-01



SHANNON &WILSON. INC.

others. Steel rebar and sections of steel pipe were cut off. Excavation around the concrete weil

structure was completed in Phase |.

PSN 04 Site: Debris removal was completed under Phase 2. The debris at this site included
building materials, glass bottles, tin cans. barbed wire, and other garbage. The contractor removed
approximately 200 lineal feet of l-inch steel cable from this site. Excavation around concrete well

structure was compileted in Phase 1. The septic tank was backfilied.

PSN 01 Site: Debris at this site included over a mile of barbed wire strung as a security fence
around the site. Fencing removed also included a drop-bar gate at the-entrance to the site with two
sections of 6" reinforced concrete pipe. A large amount of wood that had been used to construct
gravel walkways was also removed. Debris removal is Vcomplete. Excavation around the concrete

well structure was completed in Phase 1.

Wasteway Cistern Site: Debris removal is comiplete. The debris at this site included glass bottles,
tin cans, cable, concrete, and other garbage. Filling the cistern took approximately 33 cy of pit-run

gravel.

Clay Pit Cistern Site: Debris removal is complete. The debris at this site included glass bottles, tin
cans, asbestos pipe, and other garbage. Filling the cistern took appi-bximately 2 cy of pit-run
gravel. The asbestos pipe was removed in accordance with Paragraph 7.4 of the approved
Contractor Health and Safety Plan.

Cow Cistern Site: Debris removal is complete. The debris at this site included glass bottles, tin
cans, and other garbage. Filling the cistern took approximately 2 cy of pit-run gravel.

Phase 1C

Igloo Site: The debris at this site included a stock watering drum, glass botties, tin cans, barbed
wire, and other garbage. Debris removal is complete.

Asphalt Batch Plant Site: Debris removal is complete. The debris removed from this site during
Phase 2 included asphalt, concrete, sheet metal and other debris.

PSN 90 Site: The site had contaminated soil, along with a large amount of concrete rubble from
the demolished grease rack, several concrete pads. and some large sections of buried building
materials, as directed by the contract documents. The debris removed at this site included building
materials (asbestos shingles, concrete, and rebar), metal pipe. fence wire (barbed and mesh), and

A-2 V-0307-01



SHANNON &WILSON. INC.

other garbage. The contaminated soil was removed by others. Some of the concrete debris was
buried on site. and the rest was hauled to the DOE Concrete Recycling Facility under Phase 2.

Steel rebar and sections of steel pipe were cut off.

WSDOT Gravei Pit. No. 47 Site: The debris was removed under Phase 2. The debris at this site
included building materials, glass bottles, tin cans, paint cans. cable, concrete, and other garbage in
the far pit. WSDOT removed the contaminated soil.

H-83-1 Site: Debris removal, except wood, is complete. The debris at this site included building
materials, galvanjzed cables and rods, glass botiles, tin cans. communications wire, and other
garbage. A large pile of wood has been made and this wiil be burned by the U.S. Fish and
Wildlife Service at a later date. With Corps direction, three bollards, with approximately 1 cubic
yard of concrete on the end of each, were left to be removed at a later date. Three septic tank
openings were discovered at this site and reported to the Corps for further action. A metal pipe
with a flange on one end was left buried on this site. It was not determined what the pipe is
connected with; it may be a buried fuel tank (photo 33, Appendix B, Phase 1 Report). During
"hase 2, the bollards were buried in an old bunker, and the wooden debris was removed.

PSN 80 Site: The debris at this site included building materials, insulators, glass bottles, tin cans,
cable, and other garbage. Five 55-gallon drums of contaminated soil were removed. Two septic
tank openings were discovered at this site. These septic tanks were filled with 16 cy of concrete
sharry under modification to the E.P. Johnson purchase order. Debris cleanup 1s compiete.
Excavation around the concrete well structure was completed in Phase 1

H-83-C Site: Debris removal is complete. The debns at this site included building materials, 20
tires, glass bottles. wire mesh, metai pipe, and other garbage. A septic tank opening was discovered
at this site and was reported to the Corps for finther action. Prior to the compietion of work on
December 22, 1993, this septic tank was filled with concrete slurry. A large metal door and eight
sections of sheet metal wall were removed from this site. Excavation around the concrete well

structure was completed in Phase 1.

H-81-R Site: The debris at this site included building materials (concrete debris and rebar), oil

filters, metal pipes. glass bottles, tin cans, communications wire, and other garbage. Debris

removal, except wood. is complete. Two large piles of wood have been made, and these were to be
ned by the U.S. Fish and Wildlife Service at a later date. Contaminated soil was removed and

V-0307-01
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SHANNON &WILSON. INC.

disposed of at the Richland Landfill. A nfle pit (bunker) was cleaned out and backfilled. The two
large debris piles were never burned and were removed under Phase 2.

Position (PSN) 72/82 Site: The debris at this site included a large amount of building materials,
such as bricks, railroad ties, bottles, cans, communications wire, cable, and other garbage. Debris

cleanup is complete except for an old trailer frame shown in photo 14 of the Phase 1 Report. The
septic tank received 39 cy of concrete slurry and is completely filled. Two rifle pits (bunkers),
installed as security positions, were cleaned out and backfilled. Additional debris was removed
from this site during Phase 2, and steel guy wires were cut off. Exca\_fation around the concrete

well structure was completed in Phase 1.

Bridge View Site: The debris at this site included building materials, wood, glass, wire mesh, and
paper products. Debris removal as directed by the Corps is complete. -Two large piles of wood had
been made, and these were burned by the U.S. Fish and Wildlife Service. During Phase 2
additional debris was removed from this site after completion of landfill excavations by Camp

Dresser & McKee, Inc. (CDM).

Phase 2A

H-12-C Site: Debris removal was completed during Phase 2. The debris at this site included
building materials, cable, glass bottles, tin cans, and barbed wire.

H-12-R Site: Debris removal was completed during Phase 2. The debris at this site included
building materials, cable, glass bottles, tin cans, barbed wire. and auto parts.

H-12-1L Site: See Phase 1A above.

PSN 12/14 Site: Debris removal was completed during Phase 2. The soil was excavated around
the well structure during Phase 1. Excavation around the concrete well structure was completed in

Phase 1.

PSN 12/14 Site (Motor Pool): Debris removal was completed during Phase 2. The debris at this
site included building matenials, cable, glass bottles, tin cans, barbed wire, and auto parts.

PSN 12/14 Site (Military Dump): During Phase 2, debris was removed from this site after
completion of landfill excavations by CDM. The debris included building materials, cable, glass

bottles, tin cans, barbed wire, and auto parts. Debris removal was completed during Phase 2.

A-d V-0307-01



SHANNON &WILSON. INC.

Homestead Cistern: No debris was removed from this site. The cistern was backfilled with 3 cy of

pit-run gravel.

Stock Tank & Well Site: No debris was removed from this site. The cistern was backfilled with

25 ¢y of pit-run gravel.

Phase 2B

H-06-L Site: See Phase 1B above.
PSN 04 Site: See Phase IB above.

PSN 04 (Radar) Site: Debris removed included wooden construction materials, metal pipe, timbers,
bottles, cans, barbed wire and mesh fencing, fence posts, aluminum- sigfing, communications wire,
and tires. Several items were stockpiled on visqueen as potentially hazardous: a crushed 55-gallon
oil can with residue and stained soil; three fluorescent light fixtures with ballasts; six asbestos-lined

brake shoes; an auto battery; and an oil filter.

PSN 07/10 Site: See Phase 1B above.

Phase 2C

Barrow Pit 56 Site: Debris removed included communications wire, timbers, bottles, cans, barbed
wire fencing, and fence posts. Several items were stockpiled on visqueen as potentially hazardous:
one 5-gallon oil can full of dead beetle (possible herbicide/insecticide) and two 5-gallon oil cans

with liquid.
PSN 01 Site: See Phase 1C above.

Phase 2E

H-06-C Site: This site was removed from Expedited Response Action - Phase 2 due to serious
safety concerns. However debris was removed from along the road connecting this site with PSN

04.
Phase 2F

1-83-1, Site: See Phase 1C above.
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Daily QA Report
Date: July 22, 1994

Project Name: Hanford North Slope (leanup. Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: George R. Gardner ( Shannon & Wiison, Inc.)

Weather Conditions:
93 °F. wind 3 knots out of the West. clear and sunnv.

Observations/Comments:
Personnel on stte: William Zimmerman & Ken Linck (E.P. Johnson): Paul Ching & Claude

Huckins (Corps)

Equipment on Site: [H S1900 Dump Truck. ¥-ton pickup w/trailer. & Kawasaki Mule 2510
ATV

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed: ,
Field Engineer arrived on site (PSN 07/10) at 0600 hours July 22. 1994 and was met by
Claude Huckins from Hanford Resident Office of the Walla Walla District and Bill

Zimmerman and Ken Linck of E.P.Johnson, a safety meeting was held and the work
scheduled for the day was discussed. During the safety meeting the Site Health and Safety

Plan was reviewed and signed the field log. The E.P. Johnson personnel went to Othello and
returned at 0730 hours and started picking up trash on the east side of PSN 07/10. this site
had been excavated durtng the landfill investigation and debris was left on the surface.
Concrete debris was discovered and marked along with several paint cans with paint_residue.

Wire and angle iron embedded in the ground was marked for removal with the ATV/CART
mover with hoist. At 1000 hours Randy Chong (Corps) and Ken Artz. Hank Henry. and Jeff

Evert (ICF Kaiser) arrived at the site and removed four drums of TPH and Lead contaminated

soil. At 1045 hours. the truck was full and at 1100 hours Dave Stanton (Corps) arrived. At
1105 Dave Stanton. Paul Ching, and the E.P. Johnson personnel left the site enroute to the
DOE Central Landfill and Concrete Recycler facilities on the Hanford Site in the vicinity of
the 200 Areas. They also planned to visit the DOE tire recvcling area located in building

1171 in the 1100 Area. The rest of the dav was be spent in coordination with personnel at
these facilities and 3 safety assessment of a portion of the H-06C site with Mike Remington of
the Corps Safety Office. All personnel then left the site and Claude Huckins locked the gate.

Field Analvsis Performed: (Instrument checks, Calibration)
None.



Daily QA Report

Date: July 22, 1994

Problems Encountered/Corrective Actions: (Specify Sampling Problems. Alternative Methods Used and
any Deviation From Planned Activities)

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level [ for all trash removal.




Daly QA Report

Date: Julvy 25. 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites
Field Engineer: George R. Gardner (Shannon & Wilsen. Inc.)

Weather Conditions:
90 °F. wind 8 knots out of the West, clear and sunnv.

Observations/Comments:
Personnel on site: William Zimmerman & Ken Linck (E.P. Johnson): Paul Ching, Bill

Jennings. & Claude Huckins (Corps)

Equipment on Site: IH S1900 Dump Truck, %-ton pickup witrailer. & Kawasaki Mule 2510
ATV,

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (PSN 72/82) at 0630 hours July 25. 1994 and met Claude
Huckins and Bill Jennings from Hanford Resident Office of the Walla Walla District and Bill

Zimmerman and Ken Linck of E.P. Johnson. The E.P. Johnson personnel were removing
fence posts and barbed wire from north of the well. Paint cans were discovered at two
locations with paint residue. these were marked. Several solvent cans and an oil filter were
discovered and evaluated. the RCRA empty cans were removed but the others were marked
with a lath and flagging. The ATV/CART (Mule) eased trash removal somewhat however it

now reguire's' double handling of every piece_of wood or other trash. At 0800 hours the PSN

72/82 site was clean and the crew moved on to the Bridge View Site. At 0935 hours, the
truck was full and Bill and Ken left along with Paui Ching for the DOE Central Landfill.. At
1105 the E.P. Johnson personnel returned and made four more trips with the Mule. The truck
was loaded by 1235 hours and Ken took the load to the landfill. Paul Ching accompanied
him and Claude and Bill performed a reconnaissance of the H-81-R and H-83-C sites for
work on Julv 26, 1994. All personnel then left the site and Claude Huckins locked the gate.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report

Date: July 25, 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

Senior Environmental Engineer



Daity QA Report
Date: July 26, 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: George R. Gardner {(Shannon & Wilson, Inc.)

Weather Conditions:
90 °F. wind 8 knots out of the West. clear and sunnv.

Observations/Comments:

Personnel on site: William Zimmerman, Corey Prior, & Ken Linck (E.P. Johnson):; Paul
Ching, Bill Jennings, & Claude Huckins (Corps)

Equipment on Site: IH_S1900 Dump Truck, Chevrolet Ya-ton pickup w/trailer, & Kawasaki
Mule 2510 ATV.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (Bridge View site) at 0610 hours Julv 26. 1994. Claude
Huckins and Bill Jennings from Hanford Resident Office of the Walla Walla District and Bill
Zimmerman and Ken Linck of E.P. Johnson arrived at 0640 hours. A safety meeting was
held and the work scheduled for the day was discussed. During the safety meeting the Site
Health and Safety Plan was reviewed and field log was signed. The E.P. Johnson personnel
started removing fence posts and wire from the Bridge View site. Paint cans were discovered
at two_locations with paint residue, these were marked. At 0941 hours. the truck was full and

Ken left aloﬁg with Paul Ching for the DOE Central Landfill. At 1059 the E.P. Johnson

personnel returned along with Corey and made two more trips with the Mule to the Overlook
site. At 1230 hours. Paul Ching declared the Bridge View site clean and the crew moved
along the road to the H-81-R and H-83-C. The crew picked up wooden fence post, TV tubes,

cans, construction material, and empty oil cans. The truck was loaded by 1305 hours and
Ken took the load to the landfill. Paul Ching accompanied him. Corey and Bill hauled two

loads of wooden_construction material out of the H-81-R site and stockpiled it along the road

for pickup on July 27. 1994. All personnel then left the site and Claude Huckins locked the
gate.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report

Date: July 26. 1994

Quality Control Activities Conducted:

Leveis of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for ail trash removal.

. Gardner
Senior Environmental Engineer



Daily QA Report

Date: July 27, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: George R. Gardner (Shannon & Wilson. Inc.)

Weather Conditions:
95 °F. wind 8 knots out of the West, clear and sunnv.

Observations/Comments:

Personnel on site: William Zimmerman. Corey Prior, & Ken Linck (E.P. Johnson); Paul

Ching, Bill Jennings, & Claude Huckins (Corps)

Equipment on Site: [H 81900 Dump Truck, Ya-ton pickup witrailer, & Kawasaki Mule 2510
ATV. -

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed: :

Field Engineer arrived on site (H-81-R) at 0610 hours July 27, 1994. Claude Huckins and
Bill Jennings from Hanford Resident Office of the Walla Walla District and Bill Zimmerman
Corey Prior, and Ken Linck of E.P. Johnson arrived at 0600 hours. A safetv meeting was
held and the work scheduled for the day was discussed. During the safety meeting the Site

Health and Safety Plan was reviewed and field log was signed. The E.P. Johnson personnel

started removing wooden construction materials from the H-81-R site. At 0730 hours, the
truck was full and the site was clean. The crew moved to the H-83-C site and stockpiled
metal roofing material and wire, this was completed at 0815 hours and the site was cleared
with the exception of filling the cistern and cutting two pieces of rebar. The crew moved
down to the PSN 80 site and at 0857 Ken and Paul took the first load to the DOE Central
Landfill. At 1030 the truck returned to the H-83-C site and loaded the stockpiled trash. It
returned to PSN 80 at 1215 hours, the truck was loaded by 1235 hours and Ken took the load

to the landfill. Paul Ching accompanied him. Corey and Bill hauled several loads of wooden
construction material. commo wire. fencing and tin cans and stockpiled it along the road it

was _loaded in the truck when Ken returned with the truck at 1345. All personnel left the site
at 1430 hours and Claude Huckins locked the gate,

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report
Date: Julv 27. 1994

Quality Control Activities Conducted:

L.evels of Personnel Protection Used During, Field Work:
Field engineer and workers were in Level I3 for all trash removal.




Daily QA Report
Date: July 28, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Freld Engineer: George R. Gardner (Shannon & Wilson, Inc.)

Weather Conditions:
85 °F. wind 8 knots out of the West. clear and sunny.

Observations/Comments: E
Personnel on Site: William Zimmerman, Corev Prior, & Ken Linck (E.P. Johnson): Paul

Ching & Claude Huckins (Corps)

Equipment on Site: [H 51900 Dump Truck. Chevrolet %-ton pickup w/trailer, & Kawasaki
Mule 2510 ATV.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed: .

Field Engineer arrived on site (PSN _80) at 0610 hours July 28, 1994. Claude Huckins from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman, Corey Prior. and
Ken Linck of E.P. Johnson arrived at 0530 hours. A safety meeting was held and the work

scheduled for the day was discussed. During the safety meeting the Site Health and Safety

Plan was reviewed and signed. The E P. Johnson personnel completed {oading the truck with
wooden construction materials, fencing wire, 55-gallon drums, bottles, cans. and a washing

machine from the PSN 80 site. At 0650 hours, the truck was full and Ken took the first load
to_the DOE Central Landfill. Bill and Corey hauled several loads and stockpiled them. At
0902 the truck returned to the PSN 80 site and loaded the stockpiled trash. At 1000 hours.
the truck is loaded with cans, bottles. fencing wire and wood construction material and Ken
took the load to the landfill. Corey and Bill hauled several loads of wooden construction
material, commo wire, fencing and tin cang and stockpiled it along the road it was loaded in
the truck when Ken returned with the truck at 1115. All personnel then left the site at 1430
hours and Claude Huckins locked the gate.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

During_the stockpiling of the debris, E.P. Johnson flagged several items that were outside
their scope of work: three treated railroad ties were found about 500 meters NM of PSN 80.




Daily QA Report

Date: July 28, 1994

6_grease pails with residue were also discovered and flagped. E.P. Johnson also found 2
used oil filters and a pressure treated fence post which they marked.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

 Gardner
vironmental Engineer



Daily QA Report
Date: July 29, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner (Shannon & Wilson, Inc.)

Weather Conditions:
90 °F. wind 5 knots out of the West. clear and sunnv.

Observations/Comments:

Personnel on Site: William Zimmerman. Corey Prior. & Ken Linck (E.P. Johnson); Paul
Ching & Claude Huckins {Corps)

Equipment on Site: Chevrolet ¥-ton pickup witrailer & Kawasaki Mule 2510 ATV.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE :

Work Performed:

Field Engineer arrived on site (PSN 80) at 0630 hours July 29, 1994, Claude Huckins from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman of E.P. Johnson
had left the site to start a tour of the sites listed in the scope of work of this task order. Field
Engineer and Paul Ching joined the tour at PSN 01 and all spent the rest of the day walking
down the sites. Of particular interest was the Stock Tank and the PSN 12/14 sites. Corey
Prior and Ken Linck of E.P. Johnson arrived at 0530 hours. A safety meeting was held and

the work scheduled for the day was discussed. During the safety meeting the Site Health and

Safety Plan was reviewed and signed. The E.P. Johnson personnel stockpiled wooden
construction materials. fencing wire. bottles, cans, concrete culvert, and concrete block from
the PSN 80 site. Corey and Ken found a run of commo wire from H-83-L to H-83-C and
removed 1t and stockpiled it along the road. All personnel then left the site at 1430 hours and
Claude Huckins locked the gate.

Field Analysis Performed: (Instrument checks. Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report

Date: Julv 29 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level 1) for all trash removal.

GeorgegfR. Gardner
Senior{Environmental Engineer



Daily QA Report

Date: August 1, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: George R. Gardner. Shannon & Wilson, Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. clear and sunnv.

QObservations/Comments: _
Personnel on Site: William Zimmerman, Klint Johnson, Corey Prior. & Ken Linck (E.P.

Johnson): Paul Ching {Cormps)

Equipment on Site: [H S1900 Dump Truck. Chevrolet %-ton pickup w/trailer. & Kawasaki
Mule 2510 ATV. '

SAMPLES COLLECTED

Sampie Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (PSN 80) at 0610 hours August 1. 1994. Paul Ching from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman, Klint Johnson

Corey Prior. and Ken Linck of E.P. Johnson arrived at 0530 hours. A safety meeting was
held and the work scheduled for the day was discussed. During the safety meeting the Site

Health and Safety Plan was reviewed and signed. The E.P. Johnson personnel loaded the

truck with wooden construction materials, fencing wire, bottles. cans, and commo wire from
the PSN 80 site. At 0715 hours, the truck was full and Ken took the first load to the DOE

Central Landfill. Klint and Corey hauled several loads with the mule and stockpiled them.

At 0905 the truck returned to the PSN 80 site and loaded the stockpiled concrete culvert and
concrete block. At 1020 hours, the truck is loaded with concrete and Ken tock the load to the
Concrete Recycling Facility. Paul Ching went along. Corey and Klint continued hauling

commo wire, fencing and tin cans and stockpiled it along the road. Klint and Corey
mobilized to PSN 90 at 1100 hours and PSN 80 was cleaned up with the exception of the

commo wire. fencing and tin cans previously stockpiled. All personnel then left the site at
1430 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None.



Daily QA Report

Date: August 1. 1994

Problems Encountered/Corrective Actions: (Specify Sampling Problems. Alternative Methods Used and
any Deviation From Planned Activities)

During the stockpiling of the debris. E.P. Johnson flagged several items that were outside
their scope of work: 2 used oil filters and a pressure treated fence post which they marked.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level 1D for all trash removal.




Daily QA Report

Date: August 2. 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: George R. Gardner, Shannon & Wilson, Inc.

Weather Conditions:
95 °F. wind 8 knots out of the West. smokeyv haze and sunnv.

Observations/Comments: :
Personnel on Site: William Zimmerman. Klint Johnson. Corey Prior, & Ken Linck (E.P.

Johnson); Paul Ching (Corps)

Equipment on Site: IH $1900 Dump Truck. %-ton pickup w/trajler, & Kawasaki Mule 2510
ATV. - o

SAMPLES COLLECTED

Sampie Number Sample Location Type Comrﬁeht
NONE

Work Performed:

Field Engineer arrived on site (PSN 90) at 0610 hours August 2, 1994. Paul Ching from
Hanford Resident Office of the Walla Walla District and Bill Zirnmmerman, Klint Johnson

Corev Prior, and Ken Linck of E.P. Johnson arrived at 0530 hours. A safety meeting was

held and the work scheduled for the day was discussed. During the safety meeting the Site

Health and Safety Plan was reviewed and signed. The E.P. Johnson personnel loaded the
truck with wooden construction materials, fencing wire, bottles. cans. and commo wire from

the PSN 80 site and the material stockpiled at the PSN 90 site. At 0700 hours. the truck was

full and Ken took the first load to the DOE Central Landfill. Klint and Corey hauled several
loads with the mule and stockpiled them. At 0905 the truck returned to the PSN 90 site and

loaded the stockpiled metal roofing, timbers, bottles, cans, and sand bags. At 0945 hours. the
truck is loaded with the trash and Ken took the load to the DOE CLF. Paul Ching went

along. Corey and Klint continued hauling barbed wire fencing, fence post. aluminum siding,
and tin cans and stockpiled it along the road. At 1105 the truck returned to the PSN 90 site
and loaded the stockpiled barbed wire fencing, fence post, aluminum siding, and tin cans. At
1125 hours, the truck is loaded with the trash and Ken took the load to the DOE CLF.

Corey, Bill. and Klint continued hauling barbed wire fencing, fence post, aluminum siding,.
and tin cans and stockpiled it along the road. At 1252 the truck returned to the PSN 90 site
and loaded the stockpiled barbed wire fencing. fence post, aluminum siding, and tin cans. At
1310 hours. the truck is locaded and Ken took the load to the DOE CLF and then to Pasco.
Corey. Bill. and Klint continued hauling barbed wire fencing, fence post. wooden construction

material. and tin cans and stockpiled it along the road. All personnel then left the site at 1430
hours.




Daily QA Report

Date: _August 2, 1994

Field Anaivsis Performed: (Instrument cnecks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems. Alternative Methods Used and
any Deviation From Planned Activities)

During the stockpiling of the debris. E.P. Johnson flagged several items that were outside

their scope of work: a transmission casing_and piece of asbestos pipe which they marked.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

. Gardner
nvironmental Engineer

/Ge()rge

Sentor



Daily QA Report

Date: August 3. 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: _George R. Gardner. Shannon & Wilson, Inc.

Weather Conditions:
95 °F_ wind § knots out of the West. and sunny.

Observations/Comments: .
Personnel on Site: William Zimmerman, Corey Prior, & Ken Linck (E.P. Johnson): Paul

Ching & Claude Huckins {Corps)

Equipment on Site: [H S1900 Dump Truck. Chevrolet %-ton pickup w/trailer, & Kawasaki
Mule 2510 ATV. -

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed: :
Field Engineer arrived on site (PSN 90) at 0600 hours August 3. 1994. Claude Huckins from

Hanford Resident Office of the Walla Walla District and Bill Zimmerman, Corey Prior, and
Ken Linck of E.P. Johnson arrived at 0530 hours. A safety meeting was held and the work
scheduled for the day was discussed. During the safety meeting the Site Health and Safety

Plan was reviewed and field log was signed. The E.P. Johnson personnel loaded the truck
with wooden construction materials, fencing wire, bottles. cans, and fence posts from the PSN

90 site. At 0800 hours, the truck was fuil and Ken took the first load to the DOE CLF. Bill
and Corey moved to WSDOT Pit 47 site and began stockpiling wooden construction material

and wire. At 1000 the truck returned to the Pit 47 site_and loaded the stockpiled timbers. and
wire. At 1145 hours. the truck is loaded with the trash and Ken took the load to the DOE

CLF. Paul Ching went along. Bill and Corey moved to the Pjt 56 site and collected barbed
wire fencing, fence posts. cornmo wire. and tin cans and stockpiled it along the road. All

personnel then left the site at 1430 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

Duning the stockpiling of the debris. E.P. Johnson flagged several items that were outside

their scope of work: a treated 4"x4" timber and a grease can.




Daily QA Report

Date: August 3, 1994

Quality Control Activities Conducted:
Received word to fill in small pit at the WSDOT Pit 47 site that contained cans. bottles. and

cable.

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level I} for ail trash removal.

Senioy Environmental Engineer



Daily QA Report
Date: August 4, 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner, Shannon & Wilson, Inc.

Weather Conditions:
95 °F. wind 8 knots out of the West, and sunnv.

Observations/Comments:
Personnel on Site: William Zimmerman, Corey Prior, & Ken Linck E P. Johnson): Claude

Huckins (Corps)

Equipment on Site: IH_S1900 Dump Truck. Chevrolet Ya-ton pickup witrailer, & Kawasaki
Mule 2510 ATV. : g

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (Asphalt Batch Plant) at 0610 hours August 4, 1994. Claude
Huckins from Hanford Resident Office of the Walla Walla District and Bill Zimmerman
Corey Prior, and Ken Linck of E.P. Johnson arrived at 0530 hours. A safetv meeting was
held and the work scheduled for the day was discussed. During the safety meeting the Site
Health and Safety Plan was reviewed and field log was signed. The E.P. Johnson personnel
loaded the truck with wooden construction materials, fencing wire, bottles, and cans from the
Asphalt Batch Plant site. At 0800 hours, the truck was full and Ken took the first load to the

DOE CLF. Bill and Corey hauled several loads with the mule from Pit 56 and stockpiled

them. At 0935 the truck returned to the Pit 56 site and loaded the stockpiled timbers, bottles,
cans, and commo wire. At 1135 hours, the truck is loaded and Ken took the load to the DOE

CLF. Bill and Corey continued hauling barbed wire fencing, fence post. and tin cans and
stockpiled it along the road. At 1245 the Mule had a flat tire and Bill and Corey left the site
at 1300 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

During the stockpiling of the debris, E.P. Johnson flagged several jtems that were outside
their scope of work: at Asphalt Batch Plant Site - 2 oil filters and several pieces of treated

timber and at Pit 56 - a 5-gallon oil can full of dead beetles (possible herbicide/insecticide)
and two S-gallon oil cans with liguid.




Daily QA Report

Date: August 4, 1994

Quality Control Activities Conducted:
Both the Pit 56 and Asphalt Batch Plant sites are clean.

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D) for all trash removal.

/ George
Senior

. Gardner
nvironmental Engineer



Daily QA Report

Date: August 5, 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner, Shannon & Wilson, Inc.

Weather Conditions:
95 °F. wind 8 knots out of the West. and sunny.

Observations/Cominents:
Personnel on Site: Bill Zimmerman & Ccrev Prior (E.P. Johnson)- Paul Ching. Claude

Huckins, & Bill Jennings (Corps)

Equipment on Site: Chevrolet %-ton pickup_w/trailer. & Kawasaki Mule 2510 ATV.
SAMPLES COLLECTED

Sample Number Sampie Location Type Comment
NONE

Work Performed:
Field Engineer arrived on site (H-06-L) at 0700 hours August 5..1994. Claude Huckins from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman and Corey Prior of

E.P. Johnson arrived at 0530 hours. _A safety meeting was held_and the work scheduled for
the day was discussed. During the safety meeting the Site Health and Safety Plan was

reviewed and signed. The E.P. Johnson personnel stockpiled 2 wooden fence posts and
fencing wire at the PSN 72/82 and commo wire at the Pit 56 site. At 0700 hours. Bill and

Corey hauled loads with the muie and stockpiled them at H-06-1. Site. These activities
continued all day. All personnel then left the site at 1430 hours.

Field Analysts Performed: (Insﬁ‘ument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampting Problems, Alternative Methods Used and
any Deviation From Planned Activities)

During the stockpiling of the debris. E.P. Johnson flagged several items that were outside

their scope of work: 5 paint cans (red, green {2}. vellow, and white) and a 4"x4" treated
tirnber.

Quality Control Activities Conducted:
Work at PSN 72/82 and Pit 36 were in response to comments from DOE site walk down

conducted on August 4, 1994,




Daily QA Report

Date: August 5, 1994

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in lLevel [) for ail trash removal,

. Gardner
nvironmental Engineer



Dailv QA Report

Date: August 8, 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner. Shannon & Wilson, Inc.

Weather Conditions:
85 °F. wind 7-15 knots out of the West. haze and sunnv.

Observations/Comments:
Personnel on Site: William Zimmerman, Klint Johnson, Corey Prier, & Ken Linck (E.P.

Johnson); Paul Ching. Claude Huckins, & Bill Jenmngs (Corps)

Equipment on Site: [H S1900 Dump Truck witrailer. Ford 555D Backhoe Chevrolet Ys-ton
pickup witrailer, & Kawasaki Mule 2510 ATV.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (H-06-L) at 0600 hours August 8, 1994, Claude Huckins from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman. Klint Johnson
Corey Prior. and Ken Linck of E.P. Johnson arrived at WSDOT Pit 47 site at 0530 hours. A
safety meeting was held and the work scheduled for the day was discussed. During the safety

meeting the Site Health and Safety Plan was reviewed and field log was signed. The E.P.
Johnson personnel backfilled the pit at Pit 47 with the backhoe and moved to PSN 90. Field

engineer and backhoe operator buried concrete at PSN 90. At 0850 hours. the truck was full
and Ken took the first Joad to the DOE CLF. Bill and Corey hauled several loads at H-06-L
with the mule and stockpiled them. At 1100 hours, the truck returned to the H-06-L site and

loaded the stockpiled metal roofing, timbers. bottles, cans. and sand bags. At 1100 hours, the
truck was full and Klint started stockpiling the concrete. The truck is loaded bv 1135 and

Ken took the load to the DOE CLF. Corey and Bill continued hauling barbed wire fencing,
fence posts, tin cans, and bottles and stockpiled it along the road. At 1300 hours, all
personnel left the site.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report

Date: August 8, 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

Senior/Environmental Engineer



Daily QA Report

Date: August 9, 1994

Project Name: Hanford North Slope Cleaaup, Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner, Shannon & Wilson. Inc.

Weather Conditions:
95 °F. wind 8 knots out of the West, and sunnv.

Observations/Comments:

Personnel on Site: William Zimmerman, Corey Prior. & Ken Linek (E P. Johnson); Paul

Ching (Corps)

Equipment on Site: 1H S1900 Dump Truck. Chevrolet ¥%-ton chkup witrailer, & Kawasaki
Mule 2510 ATV.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (H-83-L) at 0700 hours August 9= 1994. Paul Ching from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman, Corey Prior, and

Ken Linck of E.P. Johnson had arrived at 0530 hours. A safety meeting was held and the
work scheduled for the day was discussed. During the safety meeting the Site Health and

Safety Plan was reviewed and daily log was signed. The E.P. Johnson personnel loaded the
truck with wooden construction materials, fencing wire, bottles, cans. and metal siding from

the material stockpiled at the PSN 90 site using the backhoe on August 8. At 0730 hours, the
truck was full and Ken took the first load to the DOE CLF. Bill and Corey used a hot saw

and the mule to cut off rebar and guy wires at PSN 90, H-83-C. H-83-L. and PSN 80. At

0903 the truck returned to the PSN 80 site and loaded the stockpiled rebar. guy wires, bottles.

and cans. At 1145 hours, the truck is loaded and Ken took the load to the DOE CLF the

headed to Pasco. Bill and Corey continued hauling barbed wire fencing, fence post,
aluminum siding, and tin cans and stockpiled it along the road at PSN 04. At 1300. all

personnel left the site.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report

Date: Awugust 9. 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used Durirg Field Work:
Field engineer and workers were in Level D for all trash removal.

¢ Georgg R. Gardner
Senipr Environmental Engineer



Daily QA Report

Date: August 10, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R._Gardner, Shannon & Wilson. Inc.

Weather Conditions:
85 °F. wind 15-20 knots out of the West, and sunny.

Observations/Comments:
Personnel on Site: William Zimmerman. Corey Prior. & Ken Linck (E.P. Johnson):. Paul

Ching (Corps)

Equipment on Site: 1H S1900 Dump Truck, Chevrolet %-ton pickup wi/trailer, & Kawasaki
Mule 2510 ATV,

SAMPLES COLLECTED

Sample Number Sample Location Tvpe Comment
NONE

Work Performed: )

Field Engineer arrived on site (PSN 04) at 0700 hours August 10. 1994, Paul Ching from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman., Corey Prior. and

Ken Linck of E.P. Johnson arrived at 0530 hours. A safety meeting had been held and the
work scheduled for the day discussed. During the safety meeting the Site Health and Safety
Plan was reviewed_and field log was signed. The E.P. Johnson personnel loaded the truck
with wooden construction materials, fencing wire, bottles. cans, and commo wire from the
PSN 04 site. At 1200 hours, the truck was full and Ken took the load to the DOE CLFE. he
continued on to_the Pasco office.. Bill and Corey hauled several loads with the mule and
stockpiled them. including tires. wire, bottles and cans. All personnel then left the site at
1230 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)
During_the stockpiling of the debris, E.P. Johnson flagged several items that were gutside

their scope of work: a crushed 55-gallon il can w/residue and stained soil; 3 florescent light
fixtures with ballasts: 6 asbestos lined brake shoes: an auto batterv; and an o1l filter.




Daily QA Report

Date: August 10, 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level [) for all trash removal.

/ GeorgeR. Gardner
Senjor/Environmental Engineer



Daily QA Report

Date: August 11. 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Site:

Field Engineer: George R. Gardner. Shannon & Wilson. Inc.

Weather Conditions:
95 °F. wind 8 knots out of the West. sunnv.

Observations/Comments:

Personnel on Site: William Zimmerman, Klint Johnson. Corey Prior. & Ken Linck (E.P.

Johnson}; Paul Ching (Corps

Equipment on Site: [H S1900 Dump Truck witrailer. John Deere 190E Trackhoe. Chevrolet
¥a-ton pickup w/trailer. & Kawasaki Muie 2510 ATV.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed: ,
Field Engineer arrived on site (H-83-L) at 0630 hours August 11, 1994. Paul Ching from
Hanford Resident Office of the Waila Walla District and Klint Johnson and Ken Linck of E.P.
Johnson were on site. A safety meeting had been held and the work scheduled for the dav
had been discussed at 0530 hours. During the safety meeting the Site Health and Safety Plan
was reviewed and field log was signed. The E.P. Johnson personnel using the JD 190E were
excavating an old bunker and then placing the three concrete bollards that remained on this

site from Phase 1 in the excavation and backfilling it. When this was complete, the dump
truck wi/trailer and JD 190E moved to PSN 90 and loaded the truck with concrete debris. At
1100 hours. the truck was full and Ken took the load to the DOE Concrete Recycling Facility.
Paul Ching went ajong. Bill and Corev (at PSN 04) hauled several loads with the mule and

stockpiled them. The stockpiled material included metal pipe, timbers, bottles, cans. and wire
fencing (mesh and Barbed). At 1315 hours, the truck returned and the crew moved the
equipment back to Pasco. All personnel then left the site at 1330 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report

Date: August 11. 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

/ Georgf R. Gardner )
Seniof Environmental Engineer



Daily QA Report

Date: August 16. 1994

Project Name: Hanford North $lope Cleanup. Phase 2 Project Number: V-0367-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner. Shannon & Wilson. Inc.

Weather Conditions:
95 °F. wind 8 knots out of the West, sunny.

Observations/Comments:
Personnel on Site: William Zimmerman. Klint Johnson, Corey Prior. & Ken Linck (E.P.

Johnson); Paul Ching (Corps); Joe Kriete {Grant County Deputy_Sheriff)

Equipment on Site: IH S1900 Dump Truck w/trailer. John Deere 190FE Trackhoe, &
Chevrolet ¥-ton pickup.

SAMPLES COLLECTED

Sampie Number Sample Location Tvpe Comment
NONE

Work Performed:

Field Engineer arrived on site (H-06-L) at 0700 hours August 16, 1994. Paul Ching from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman. Corey Prior. Klint

Johnson. and Ken Linck of E.P. Johnson were on gite. Joe Kriete, Deputy Sheriff( Grant
County) was also on site to provide security after E.P. Johnson and the Corps received threats

from an individual on August 12, 1994. A safetv meeting had been held and the work

scheduled for the day had been discussed at 0630 hours. During the safety meeting the Site

Health and Safety Plan was reviewed and field log was signed. The E.P. Johnson personnel
using the JD 190F were loading concrete from H-06-L. When this was complete. the dump

truck with the concrete debris departed for the Concrete Recycling Facility (0850 hours). At
1100 hours, the truck returned and Klint and Ken took the load to the DOE Concrete

Recvcling Facility at 1230 hours. Bill and Corev (at PSN 07/10) marked loads for the mule
and flagged them. The flagged material included metal pipe. timbers, bottles, cans. and wire

fencing (mesh and Barbed). All personnel then left the site at 1330 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

On August 15. 1994, the E.P Johnson crew along with a Grant County Deputy Sheriff
assembled at PSN 90 and loaded the concrete that remained there and transported it to the

DOE Concrete Recycling Facility.




Daily QA Report

Date: August 16, 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were 1n Level D for all trash removal.

' Semot Environmental Engineer



Dailv QA Report

Date: August 17, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: _George R. Gardner. Shannon & Wilson. Inc.

Weather Conditions:
85 °F. wind 8§ knots out of the West, sunny

Observations/Comments:
Personnel on Site: William Zimmerman. Klint Johnson, Corev Prior. & Ken Linck (E.P.
Johnson); Paul Ching (Corps); Joe Kriete (Grant Countv Deputy Sheriff)

Equipment on Site: IH S1900 Dump Truck w/trailer. John Deere 190F Trackhoe, Chevrolet
%-ton pickup w/trailer, & Kawasaki Mule 2510 ATV,

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed: :

Field Engineer arrived on site (PSN 07/10} at 0700 hours August 17, 1994. Paul Ching from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman, Corey Prior. Klint
Johnson, and Ken Linck of E.P. Johnson were on site. A safetv meeting had been held and
the work scheduled for the day had been discussed at 0530 hours. During the safety meeting

the Site Health and Safety Plan was reviewed and field log was signed. Joe Kriete, a Deputy
Sheriff from Grant County was also present. The E.P. Johnson personnel using the JD 190E

were loading concrete into the dump truck. When this was complete (1040 hours). Klint and

Ken took the load to the DOE Concrete Recycling Facility. Bill and Corey hauled numerous
loads with the mule and stockpiled them. The stockpiled material included metal pipe,

timbers, bottles. cans. and wire fencing (mesh and barbed). At 1300 hours. the truck returned

to PSN 04 and loaded the trash that remained there and the dump truck headed for the CLF at
1330. All personnel then left the site at 1430 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: iSpecify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

At approximately 1000 hours, Ken Linck of E.P. Johnson discovered two open plastic bags

with_svringes inside, Joe Kriete, Deputy Sheriff. Grant County (who was on site for security
reason) picked up the bags and syringes and secured them in an evidence bag for disposal at

his office.




Daily QA Report

Date: August 17, 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

/ Georgg R. Gardner o
Senipr Environmental Engineer



Daily QA Report

Date: August 18, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner, Shannon & Wilson. Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunnt .

Observations/Comments:

Personnel on Site: William Zimmerman, Klint Johnson. Corey Prior. & Ken Linck (E.P.

Johnson); Paul Ching (Corps}. Rick Canterbury (Grant County Deputv Sheriff)

Equipment on Site: IH S1900 Dump Truck witrailer, John Deere 190E Trackhoe. Chevrolet
¥a-ton pickup wi/trailer, & Kawasaki Mule 2510 ATV.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE '

Work Performed:

Field Engineer arrived on site (PSN 07/10) at 0730 hours August 18, 1994, Paul Ching from
Hanford Resident Office of the Walla Walla District and Bill Zimmerman, Corey Prior, Klint

Johnson and Ken Linck of E.P. Johnson were on site. Rick Canterbury a Deputy Sheriff from

Grant County was also on site. A safety meeting had been held and the work scheduled for

the day had been discussed at 0630 hours. During the safety meeting the Site Health and
Safety Plan was reviewed and field log was signed. Klint and Ken made a run to the CLF as

soon as they loaded some of the wooden construction material stockpiled at PSN 07/10. They
had stopped at the CLF at 1400 hours on August 17. 1994 and found it closed. The E.P.
Johnson personne! (Bill and Corey) left for a reconnaissance to Homestead Cistern. Stock
Tank and Well Site. Wagon Road Cistern and Overlook Cistern to verify the guanities of
gravel backfill required. They returned to PSN 07/10 at 0900 and started stockpiling trash
(tent, fence posts, barbed wire, bottles/cans, metal siding, stove pipe. and wooden construction
material). At 1015 hours, Klint and Ken returned from the CLF and started loading concrete
using the JD 190E trackhoe. At 1215 hours, the truck was full and Ken took the load to the
DOE Concrete Recycling Facility. Bill and Corey (at PSN 07/10) continued to haul loads
with the mule and stockpile them. At 1400 Bill and Corey left the site for Pasco. Klint and
Ken returned and picked up the trailer and also left.

Field Analysis Performed: (Instrument checks, Calibration)
None.



Daily QA Report

Date: August 18, 1994

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

During the stockpiling of the debris, E.P. Johnson flagged several items that were outside
their scope of work: two treated timbers and an oil filter.

Quality Control Activities Conducted:

Levels of Personnel Protection Used Durirg Field Work: ,
Field engineer and workers were in Level D for all trash removal. -+




Daily QA Report

Date: August 24. 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: _George R. Gardner. Shannon & Wilson. Inc.

Weather Conditions:
85 °F, wind 8 knots out of the West, sunnyv.

Observations/Comments;

Personnel on Site: William Zimmerman. Klint Johnson, Corev Prior, Ken Linck. Larry
Schouten. Tina Westermever, & Dale Cadieu (E.P. Johnson): Paul Ching, Claude Huckins. &
Bill Jennings (Corps); Joe Kriete (Grant County Deputy Sheriff)

Equipment on Site: IH S1900 Dump Truck witrailer, Case 590 Backhoe, John Deere 190E
Trackhoe. Chevrolet ¥:-ton pickup w/trailer, Kawasaki Mule 2510 ATV, & Ford -ton

pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (H-12-L) at 1230 hours August 24, 1994. Paul Ching, Claude
Huckins. and Bill Jennings from Hanford Resident Office of the Walla Walla District and Bill
Zimmerman, Corey Prior. Klint Johnson, Ken_ Linck. Larry Schouten, Tina Westermever, and
Dale Cadieu of E.P. Johnson were on site. Joe Kriete, a Deputy Sheriff from Grant County,
was also on site. A safety meeting had begn held and the work scheduled for the day had
been discussed at 0630 hours. During the safety meeting the Site Health and Safety Plan was

reviewed and field log was signed. Klint and Ken made a run to the CLF as soon as they

loaded some of the wooden construction material, barbed wire, commo wire, bottles, and cans
stockpiled at H-12-1.. Larry and Dale hauled 5 ioads of gravel backfill from the H-12-L site

to the Qverlook Cistern (at approximately 8 cubic yvards per load) cistern is now two thirds
full. Tina and Bill stockpiling trash (fence posts. barbed wire, bottles/cans, metal siding,
stove pipe. and wooden construction material). At 1015 hours, Klint and Ken returned from
the CLF and started loading concrete using the JD 190E trackhoe. At 1215 hours. the truck
was full and Ken and Corey took the load to the DOE Concrete Recycling Facility. Bill,

Tina. and Klint (at H-12-1) continued to haul loads with the mule and stockpile them. At

1400 Bill and Corey lefi the site for Pasco. Klint and Ken moved the trackhoe up to PSN
12/14 and also left. Larry_Tina, and Dale headed for Pasco after the 5th load to the

Overlook Cistern.




Daily QA Report

Date: August 24, 1994

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and

any Deviation From Planned Activities)
During the stockpiling of the debris, E.P. johnson flagged several items that were outside

their scope of work: two treated timbers and an oil filter,

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

Sentor Environmental Engineer



Daily QA Report

Date: August 25, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: _George R. Gardner. Shannon & Wiison. Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunny

Observations/Comments:
Personnel on Site: William Zimmerman, Klint Johnson, Corey Prior. Ken Linck, Larry
Schouten. Tina Westermever, & Dale Cadieu (E.P. Johnson); Paul Ching, Claude Huckins. &

Bill Jennings (Corps): Rick Canterbury (Grant County Deputy Sheriff)

Equipment on Site: IH 81900 Dump Truck w/trailer, Case 590 Backhoe. John Deere 190E
Trackhoe. Chevrolet ¥a-ton pickup w/trailer. Kawasaki Mule 2510 ATV, & Ford %-ton

pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:
Field Engineer arrived on site (H-12-C) at 0630 hours August 25. 1994. Paul Ching, Claude

Huckins, and Bill Jennings from Hanford Resident Office of the Walla Walla District and Bill
Zimmerman, Corey Prior, Klint Johnson, Ken Linck, Larry Schouten. Tina Westermeyer, and
Dale Cadieu of E.P, Johnson were on site. Rick Canterbury, a Deputy Sheriff from Grant
County, was also on stte. A safety meeting had been held and the work scheduled for the day
had been discussed at 0630 hours. During the safety meeting the Site Health and Safety Plan
was reviewed and field log was signed. Klint and Ken loaded concrete using the JD 190E
Trackhoe from H-06-C and PSN 12/14. _ILarry, Tina. and Dale hauled 6 loads of gravel
backfill (with the Case 590 Backhoe) from: the stockpile at the PSN 12/14 site to the Stock
Tank and Well Cistern (at approximately | cubic yards per load) cistern is now one third full.
Corev and Bill stockpiling trash (fence posts, barbed wire. bottles/cans, metal siding, stove
pipe. and wooden construction material). At 0900 hours, Ken hauled the stockpiled trash to
the CLF. At 1215 hours. when the truck was full of concrete debris. Ken and Klint took the
load to the DOE Concrete Recycling Facility. All personnel left the site at 1430 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None.



Daily QA Report

Date: August 25, 1994

Problems Encountered/Corrective Actions. ({Specify Sampling Problems. Alternative Methods Used and
any Deviation From Planned Activities)

During the stockpiling of the debris, E.P. Johnson flagged several items that were outside
their scope of work: numerous paint cans and treated 4"x4" timbers.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work: ‘
Field engineer and workers were in Level D for all trash removal. -+

/ Georgg R. Gardner
Seniof Environmental Engineer



Daily QA Report

Date: August 26, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: _George R. Gardner. Sharnon & Wilson. Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunny

Observations/Comments:

Personnel on Site: William Zimmerman. Klint Johnson, Corey Prior. Ken Linck, Tina
Westermever, & Dale Cadieu (E.P, Johnson): Paul Ching & Claude Huckins (Corps): Dave

Tavlor (Grant County Deputy Sheriff)

Equipment on Site: [H S1900 Dump Truck, JTH S1900 Dump Truck w/trailer. Case 590
Backhoe. John Deere 190E Trackhoe, Chevrolet ¥-ton pickup w/trailer. Kawasaki Mule 2510

ATV, & Dodge ':-ton pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:
Field Engineer arrived on site (PSN 12/14) at 0630 hours August 26, 1994. Paul Ching and

Claude Huckins from Hanford Resident Office of the Waila Walla District and Bill

Zimmerman. Corey Prigr, Klint Johnson, Ken Linck, Tina Westermever. and Dale Cadieu of
E.P. Johnson were on site. Dave Tavlor, a Deputy Sheriff from Grant County. was also on

site. A safety meeting had been held and the work scheduled for the day had been discussed
at 0630 hours. During the safety. meeting the Site Health and Safety Plan was reviewed and

fieild log was signed. Tina and Dale hauled six loads of grave] backfill to the Stock Tank and

Well Cistern with the Case 590 Backhoe (approximately one cubic vard per load) cistern is
now two _thirds full. Klint and Ken continued to load concrete in one dump truck with the JD

190E_Trackhoe and took a load to the Concrete Recycling Facility at 1200. Bill and Corey
stockpiled trash and took one load to the CLF. They left the site at 1200 hours. All other

personnel left site at 1430 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None,



Daily QA Report
Date: August 26, 1994

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

During the stockpiling of the debris. E.P._Johnson flagged several items that were outside
their scope of work: two treated timbers and an oil filter.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work: ,
Field enpineer and workers were in Level D for all trash rernoval:

/ George

Senior Environmental Engineer



Daily QA Report

Date: August 29. 1994

Project Name: Hanford North Siope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: _George R. Gardner. Shannon & Wilson, Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunnv.

Observations/Comments:
Personnel on Site: Ken Linck. Larry Schouten. Tina Westermever, & Dale Cadieu (E.P.

Johnson); Paul Ching & Claude Huckins (Corps)
Equipment on Site: IH S1900 Dump Truck. [H S1900 Dump Truck w/trailer. Case 590

Backhoe, John Deere 190E Trackhoe, Chevrolet Y-ton pickup witrailer. Kawasaki Mule 2510
ATV._ & Ford ¥%-ton pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (PSN 12/14) at 0630 hours August 29, 1994. Paul Ching and
Claude Huckins from Hanford Resident Office of the Walla Walla District and Larry
Schouten, Ken Linck, Tina Westermeyer, and Dale Cadieu of E.P. Johnson were on site. A
safety meeting had been held and the work scheduled for the day had been discussed at 0630

hours. During the safety meeting the Site Health and Safety Plan was reviewed and field log

was signed. . Dale and Ken picked up concrete at PSN 12/14 and loaded it into the dump
truck. they took a load to the dump at 1200 hours. Larry and Tina loaded trash (bottles. cans,

wooden construction materials, and wire) into the second dump truck and hauled a load to the

CLF.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

Quality Control Activities Conducted:



Daily QA Report

Date: August 29. 1994

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

{George
Senior Environmental Engineer



Daily QA Report

Date: August 30, 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: George R. Gardner. Shannon & Wilson. Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunny

Observations/Comments:

Personnel on Site: Klint Johnson, Corey Prior, Ken Linck. Larry Schouten, Tina
Westermever, & Dale Cadieu (E.P. Johnson); Paul Ching. Claude Huckins, & Bill Jennings
(Corps)

Equipment on Site: IH S1900 Dump Truck, [H S1900 Dump Truck witrailer, Case 590
Backhoe, John Deere 190F Trackhoe. Chevrolet %-ton pickup w/trailer, Kawasaki Mule 2510

ATV, & Dodge Y-ton pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (PSN 12/14) at 0630 hours August 30, 1994. Paul Ching and
Claude Huckins from Hanford Resident Office of the Walla Walla District and Corey Prior.
Klint Johnson, Ken Linck, Larry Schouten, Tina Westermeyer., and Dale Cadieu of E.P.

Johnson were on site. A safety meeting had been held and the work scheduled for the day
had been discussed at 0630 hours. During_the safety meeting the Site Health and Safety Plan

was reviewed and field log was signed. Dale took loaded dump truck to CLF. Larry and

Tina picked up trash along road between crossroads and PSN 12/14. Klint loaded concrete
into the second dumptruck. Corey and Ken stockpiled trash including metal siding. At 1030,

dump truck returned and Dale took second load to CLF. Ken took load of concrete to
Concrete Recvcling Facility. Corey and Klint found extensive new dump site approximately
1000 meters north of the well at PSN 12/14. All personnel left site at 1430 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Altenative Methods Used and
any Deviation From Planned Activities)

During the stockpiling of the debris. E.P. .lohnson flagged several items that were outside
their scope of work: paint cans. oils filters and treated timbers..




Daily QA Report

Date: August 30, 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

o

Senior Environmental Engineer



Daily QA Report

Date: September 6, 1994

Quality Control Activities ( onducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were 1n Level 1) for all trash removal.




Daily QA Report

Date: September 7. 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: _George R. Gardner. Shannon & Wilson. Inc.

Weather Conditions:
75 °F, wind 8 knots out of the West, sunny.

Observations/Comments:
Personnel on Site: William Zimmerman, Klint Johnson. Mark Eddenn, Ken Linck, Larry

Schouten. Tina Westermeyer, & Dale Cadieu (E.P. Johnson); Paul Ching, & Claude Huckins
(Corps)

Equipment on Site: IH S§1900 Dump Truck, IH S1900 Dump Truck w/trailer, Case 590

Backhoe. Chevrolet %-ton pickup w/trailer. Kawasaki Mule 2510 ATV, Ford ¥-ton pickup. &
Ford i-ton pickup.

SAMPLLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed;
Field Engineer arrived on site (PSN 07/10) at 6700 hours September 7. 1994. Paul Ching and

Claude Huckins from Hanford Resident Office of the Walla Walla District and Bill

Zimmerman, Mark Edden. Klint Johnson, Ken Linck, Tina Westermever, and Dale Cadieu of
E.P. Johnson were on site. A safety meeting had been held and the work scheduled for the

day had been discussed at 0630 hours. During the safety meeting the Site Health and Safety
Plan was reviewed and field log was signed. Tina and Dale completed hauling gravel backfill

to the Stock Tank and Well Site. Tina, Dale, Larry, and Mark raked out all signs of haul

routes into the Stock Tank and Well and Homestead Cisterns. Crew moved to PSN 12/14 and
dug up an old burn barrel and several treated railroad ties. Ken, Bill. and Klint worked on
cutting off steel fence posts and rebar at the H-06-L site. They collected trash and tires and
at_1027. Ken took a load of wire, telephone poles, and bottles and cans to the CLF. At 1345
Tina. Bill. Larry, Dale. and Mark moved to PSN 04 and worked on trash pickup. Crew left
site at 1630 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.



Daily QA Report

Date: September 7. 1994

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and

any Deviation From Planned Activities)
During the stockpiling of the debris, FE P. Johnson stockpiled several items that were outside

their scope of work at PSN 04 and H-06-L..

Quality Control Activities Conducted:

[.evels of Personnel Protection Used During Field Work:

Field engineer and workers were in Level D for all trash remova_l.r-' |

[/ George R. Gardner
Senior Environmental Engineer



Daily QA Report

Date: September 8. 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner, Shannon & Wilson. Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunny.

Observations/Comments:
Personnel on Site: William Zimmerman. Klint Johnson, Mark Edden. Ken Linck. Larry

Schouten, Tina Westermeyer, & Dale Cadieu (E.P. Johnson); Paul Ching, & Claude Huckins
(Corps)

Equipment on Site: IH S1900 Dump Truck, IH $S1900 Dump Truck, Chevrolet %-ton pickup
w/trailer, Kawasaki Mule 2510 ATV, Ford %-ton pickup. & Dodge “-ton pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (PSN 07/10) at 0630 hours September 8. 1994. Paul Ching and

Claude Huckins from Hanford Resident Office of the Walla Walla District and Bill
Zimmerman., Mark Edden, Klint Johnson, Ken Linck, Tina Westermever, and Dale Cadieu of
E.P. Johnson were on site. A safetv meeting had been held and the work scheduled for the
day had been discussed at 0630 hours. During the safety meeting the Site Health and Safety
Plan was reviewed and field log was signed. Klint and Ken cut rebar and steel fence posts at
H-06-1. using a Black and Decker power hack saw. completed work at 0830 hours and moved
to PSN 07/10 and cut guy wires. rebar, and other wire with hack saw. Larry. Tina , and Dale
picked up trash along the road between PSN 04 and H-06-C. Mark and Bill picked up trash
along the road from Hwy 24 to PSN 04. Dump truck was full at 1030 and Ken took it to the
dump. Larry and Dale left site with the second IH S1900 Dump Truck. Klint and Tina
moved over to PSN 12/14 and cut steel at that site then move over to H-12-C and cut steel at
that location. Bill and Mark finished at PSN 04 and moved to PSN 12/14 and started moving
the last of the trash from this site. Contractor left site at 1630 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None. '



Daily QA Report

Date: September §. 1994

Problems Encountered/Corrective Actions (Specify Sampling Problems. Alternative Methods Used and
any Deviation From Planned Activities)

During the stockpiling of the debris, E.P. Johnson stockpiled on visqueen several items that
were outside their scope of work at PSN 04. PSN 07/10. H-06-L. PSN 12/14. H-12-L. and H-

12-C.

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Field engineer and workers were in Level D for all trash removal.

Senior Environmental Engineer



Daily QA Report

Date: September 9, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner, Shannon & Wiison. Inc.

Weather Conditions:
75 °F. wind 15 knots out of the West, surny.

Observations/Comments:
Personnel on Site: William Zimmerman, Klint Johnson, Ken Linck. Larry Schouten. Tina

Westermeyver, Mark Edden. & Dale Cadieu (E P. Johnson); Paul Ching. & Claude Huckins
(Corps)

Equipment on Site: [H S1900 Dump Truck. Chevrolet ¥s-ton pickup wi/trailer, Kawasaki
Mule 2510 ATV. Ford ¥-ton pickup. & Dodge Y2-ton pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (PSN 07/10) at 0630 hours September 9, 1994. Paul Ching and
Claude Huckins from Hanford Resident Office of the Walla Walla District and Bill
Zimmerman, Mark Eaton, Klint Johnson, Ken Linck, Tina Westermever. and Dale Cadieu of

E.P. Johnson were on site. A safety meeting had been held and the work scheduled for the
day_had been discussed at 0630 hours. During the safety meeting the Site Health and Safety

Plan was reviewed and field log was signed. Started trash removal at H-12-R. crew spent
entire day stockpiling trash at this site. Ken made one trip to the DOE CLF. Bill and Mark

continued cutting off steel guv wires and posts at PSN 07/10. Crew left site at 1630 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems. Alternative Methods Used and
any Deviation From Planned Activities})

Quality Control Activities Conducted:



Daily QA Report

Date: September 9, 1994

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Leve] DD for all trash removal.




Darly QA Report

Date: September 12, 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope_Sites

Field Engineer: _George R. Gardner. Shannon & Wilson, Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunny.

Observations/Comments:
Personnel on Site: William Zimmerman, Klint Johnson. Mark Eaton. Ken Linck. Larry
Schouten. Dale Kadieu, & Tina Westermevyer (E.P. Johnson); Paul Ching, Claude Huckins, &

Bill Jennings (Corps))

Equipment on Site: [H S1900 Dump Truck. Chevrolet %-ton pickup w/trailer, Kawasaki
Mule 2510 ATV, Ford %-ton pickup. & Dodge '%-ton pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (H-12-R) at 0630 hours September 12. 1994. Paul Ching and
Claude Huckins from Hanford Resident Office of the Walla Walla District and Bill
Zimmerman. Mark Edden. Klint Johnson, Ken Linck. Dale Kadieu, Larry Schouten. and Tina
Westermever of E.P. Johnson were on site. A safety meeting had been held and the work
scheduled for the day had been discussed at 0630 hours. During the safety meeting the Site
Health and Safety Plan was reviewed and field log was signed. Continued trash removal at
H-12-R. Crew spent afternoon at PSN 72/82, PSN 80 and PSN 07/10 sites stockpiling paint
cans and potentially hazardous material on sheets of visqueen. Ken made one trip to the DOE
CLF from this site. Slurry backfilled holes at PSN 07/10. H-06-1.. and H-12-L. Crew left
site at 1630 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report

Date: September 12, 1994

Quality Control Activities Conducted:

Levels of Personne! Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

Senior Environmental Engineer



Daily QA Report

Date: September 13. 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: George R. Gardner. Shannon & Wilson. Inc.

Weather Conditions:
75 °F. wind 15 knots out of the West. sunnv.

Observations/Comments:

Personnel on Site: William Zimmerman. Klint Johnson, Ken Linck, & Mark Edden (E.P.
Johnson); Pau] Ching. & Claude Huckins (Corps)

Equipment on Site: IH S1900 Dump Truck, Chevrolet ¥-ton pickup w/trailer. Kawasaki
Mule 2510 ATV. & Dodge “%-ton pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (H-12-R) at 0630 hours September 13, 1994. Paul Ching and

Claude Huckins from Hanford Resident Office of the Walla Walla District and Bill
Zimmerman, Mark Edden, Klint Johnson, and Ken Linck of E.P. Johnson were on site. A

safety meeting had been held and the work scheduled for the day had been discussed at 0630

hours. During the safety meeting the Site Health and Safety Plan was reviewed and field fog
was signed. Continued trash removal at H-12-R, crew spent entire day stockpiling trash at

this site. Ken made one trip to the DOE CLF. Bill and Mark started stockpiling paint cans

and potentially hazardous material on visqueen at PSN 07/ 10, H-12-L. H-12-C, and PSN
12/14. Crew left site at 1630 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: iSpecify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

Quality Control Activities Conducted:



Daily QA Report

Date: September 13, 1994

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D for all trash removal.

Senior'Environmental Engineer



Daily QA Report

Date: September 15, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: _George R. Gardner. Shannon & Wilson. Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunny

Observations/Comments:
Personnel on Site: William Zimmerman. Klint Johnson, Mark Edden. Ken Linck. & Tina

Westermeyer(E.P. Johnson); Claude Huckins (Corps

Equipment on Site: IH S1900 Dump Truck w/trailer, Kubota KX 101 Trackhoe, Chevrolet
Ya-ton pickup witrailer, Kawasaki Mule 2510 ATV. & Dodge “:-ton pickup.

SAMPLES COLLECTED

Sample Number Sample Location Tvpe Comment
NONE

Work Performed:

Field Engineer arrived on site (H-12-R) at 0700 hours September 15, 1994. Claude Huckins
from Hanford Resident Office of the Walla Walla District and Bill Zimmerman, Klint

Johnson. Mark Edden. Tina Westermever, and Ken Linck of E.P. Johnson were on site. A

safety meeting had been held and the work scheduled for the dav had been discussed at 0630
hours. During the safety meeting the Site Health and Safety Plan was reviewed and fieid log

was signed. The crew loaded the dump truck with auto parts, commo wire, fence posts, and

fence wire. Metal roofing material was loaded into the E.P. Johnson pickup to be recvcled

off post. Several small pieces of concrete were buried at the site using the Kubota trackhoe.
The crew also spent time covering up tracks using a rake. Mark and Bill moved on to H-12-
L and cut off rebar and steel tiedown cables. At 0930 hours, the crew moved to H-06-L and

cut off the last of the steel fence posts and picked up some cans and other trash. At 1045 the
crew moved to PSN 04 and cut off several pieces of steel cable and picked up bricks and

wooden construction debris left after the excavation of the anomalies in the onsite landfills.
At 1320 hours Ken took the dump truck to the CLF and the crew continued to stockpile trash
at PSN 04. Crew left site at 1515 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.



Daily QA Report

Date: September 15, 1994

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:

Field engineer and workers were in Level D for all trash removal.

Seniok Environmental Engineer



Daily QA Report

Date: September 15, 1994

Project Name: Hanford North Slope_Cleanup, Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: George R. Gardner, Shannon & Wilson, Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West, sunny.

Observations/Comments:
Personnel on Site: William Zimmerman, Klint Johnson. Mark Edden, Ken Linck. & Tina

Westermever (E.P. Johnson); Claude Huckins (Corps)

Equipment on Site: [H $1900 Dump Truck w/trailer. Kubota KX 101 Trackhoe, Chevrolet
¥,-ton pickup witrailer. Kawasaki Mule 2510 ATV, & Dodge 's-ton pickup.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (H-12-R) at 0700 hours September 15, 1994, Claude Huckins
from Hanford Resident Office of the Walla Walla District and Bill Zimmerman, Klint
Johnson, Mark Edden, Tina Westermever, and Ken Linck of E.P. Johnson were on site. A
safety meeting had been held and the work scheduled for the day had been discussed at 0630
hours. During the safety meeting the Site Health and Safety Plan was reviewed and field log
was signed. The crew loaded the dump truck with auto parts, commo wire, fence posts. and
fence wire. - Metal roofing material was loaded into the E.P. Johnson pickup to be recycled
off post. Several small pieces.of concrete were buried at the site using the Kubota trackhoe.
The crew also spent time covering up tracks using a rake. Mark and Bill moved on to H-12-
L and cut off rebar and steel tiedown cables. At 0930 hours, the crew moved to H-06-L and
cut off the last of the steel fence posts and picked up some cans and other trash. At 1045 the
crew moved to PSN 04 and cut off several pieces of steel cable and picked up bricks and
wooden construction debris left after the excavation of the anomalies in the onsite landfills.
At 1320 hours Ken took the dump truck to the CLF and the crew continued to stockpile trash
at PSN 04. Crew left site at 1515 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None.



Daily QA Report

Date: September 15. 1994

Problems Encountered/Corrective Actions: (Specify Sampling Problems. Alternative Methods Used and
any Deviation From Planned Activities)

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were 1n Level D for all trash removal.

/ Geor . Gardner
Environmental Engineer



Daily QA Report

Date: September 19, 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope Sites

Field Engineer: George R. Gardner, Shannon & Wilson. Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunny

Observations/Comments:
Personnel on Site: William Zimmerman, Klint Johnson, Mark Edden. Ken Linck. Tina

Westermever, & Dale Cadieu (E.P. Johnson); Paul Ching, Bill Jennings, & Claude Huckins
{Corps)

Equipment on Site: IH_S1900 Dump Truck w/trailer. Kubota KX 101 Trackhoe, Chevrolet
Ya=ton pickup, Kawasaki Mule 2510 ATV.& Dodge Ys-ton pickup witrailer.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed:

Field Engineer arrived on site (PSN 72/82) at 0630 hours September 19. 1994. Paul Ching

and Claude Huckins from Hanford Resident Office of the Walla Walla District and Bill

Zimmerman, Mark Edden, Klint Johnson. Ken Linck, Tina Westermeyer. and Dale Cadieu of
E.P. Johnson were on site. A safety meeting had been held and the work scheduled for the

day had been discussed at 0630 hours. During the safety meeting the Site Health and Safety

Plan was reviewed and field log was signed. At 0645, the dump truck moved to PSN 04
where materials had been stockpiled on September 15, 1994 and it was loaded with auto parts

commo wire, fence posts, and fence wire. The crew cut off two steel tie downs and collected
all transite siding at the Bridge View site and along the road between PSN 72/82 and PSN 80.

The crew moved to PSN 80 and collected trash. Dump truck returned at 0945 and hauled a

second load to the CLF at 1100 hours. The E.P. Johnson crew continued to stockpile trash at
PSN 80. Contractor left site at 1530 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None.



Daily QA Report

Date: September 19, 1994

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level D tor all trash removal.

Seniof Environmental Engineer



Daily QA Report

Date: September 20, 1994

Project Name: Hanford North Slope Cleanup, Phase 2 Project Number: V-0307-0]

Project Location: _Hanford North Slope Sites

Field Engineer: _George R. Gardner. Shannon & Wilson. Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West, sunnv.

Observations/Comments:
Personnel on Site: William Zimmerman. Klint Johnson. Mark Edden. Ken Linck, & Tina

Westermever (E.P. Johnson); Claude Huckins (Corps)

Equipment on Site: [H §1900 Dump Truck w/trailer, Kubota KX 101 Trackhoe. Chevrolet
Ya-ton pickup. Kawasaki Mule 2510 ATV. & Dodge “%-ton pickup w/trailer.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed: .

Field Engineer arrived on site (PSN 80) at 0700 hours September 20, 1994. Claude Huckins
from Hanford Resident Office of the Walla Walla District and Bill Zimmerman. Klint
Johnson, Mark Edden, Tina Westermever, and Ken Linck of E.P. Johnson were on site. A
safety meeting had been held and the work scheduled for the day had been discussed at 0630
hours. During the safety meeting the Site Health and Safety Plan was reviewed and field log
was signed. At 0715, the dump truck was loaded with auto parts. commo wire. fence posts
and fence wire and departed PSN 80. The crew moved to H-83-C and filled in the old
cistern, hauled out a large pile of wooden construction material. and cut off two steel tie
downs. The crew moved to PSN 90 and cut off two 4" steel pipes.. Dump truck returned at
0930 and mobilized the trackhoe to PSN 12/14. E.P. Johnson personnel continued to

stockpile trash (metal cans, wire. and some sheets of metal siding) at PSN 12/14. Crew left

site at 1330 hours.

Field Analysis Performed: (Instrument checks. Calibration)
None.



Daily QA Report

Date: September 20. 1994

Problems Encountered/Corrective Actions: (Specify Sampling Problems. Alternative Methods Used and
any Deviation From Planned Activities)
All items outside the scope of this task order were stockpiled on a port-a-pad at PSN 12/14

and a sheet of visqueen at PSN 80.

Quality Control Activities Conducted:

Levels of Personnel Protection lised During Field Work:
Field engineer and workers were in Level D for all trash removal.

R. Gardner
Environmental Engineer




Daily QA Report

Date: September 21. 1994

Project Name: Hanford North Slope Cleanup., Phase 2 Project Number: V-0307-01

Project Location: Hanford North Slope_Sites

Field Engineer: _George R. Gardner. Shanaon & Wilson, Inc,

Weather Conditions:
85 °F. wind 8 knots out of the West, sunnv.

Observations/Comments:
Personne] on Site: William Zimmerman, Klint Johnson, Mark Edden, Ken Linck, & Tina

Westermeyer (E.P. Johnson); Claude Huckins (Corps)

Equipment on Site: IH S$1900 Dump Truck. Chevrolet *-ton pickup, Kawasaki Mule 2510
ATV, & Dodge 'Y4-ton pickup wi/trailer.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed: .
Field Engineer arrived on site (PSN 80) at 0700 hours September 21. 1994. Claude Huckins

from Hanford Resident Office of the Walla Walla District and Bill Zimmerman., Klint
Johnson. Mark Edden. Tina Westermever. and Ken Linck of E.P. Johnson were on site. A
safety meeting had been held and the work scheduled for the dav had been discussed at 0630

hours. During the safety meeting the Site Health and Safety Plan was reviewed and field log
was signed. E.P. Johnson personnel continued to stockpile trash (metal cans. wire. and some

sheets of metal siding) at PSN 12/14. Crew left site at 1330 hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, Alternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report

Date: September 21. 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were in Level ID for all trash removal.

/ Geor . Gardner —
Senidr Environmental Engineer



Daily QA Report

Date: September 22. 1994

Project Name: Hanford North Slope Cleanup. Phase 2 Project Number: V-0307-01

Project Location: _Hanford North Slope Sites

Field Engineer: _George R. Gardner, Shannon & Wilson, Inc.

Weather Conditions:
85 °F. wind 8 knots out of the West. sunnv

Observations/Comments:
Personnel on Site;: William Zimmerman., Klint Johnson. Mark Edden. Ken Linck, Dale

Kadieu, & Tina Westermever (E.P. Johnson); Claude Huckins (Corps)

Equipment on Site: IH S1900 Dump Truck, Chevroiet Y-ton pickup, Kawasaki Mule 2510
ATV, & Dodge Y-ton pickup witraiier.

SAMPLES COLLECTED

Sample Number Sample Location Type Comment
NONE

Work Performed: .

Field Engineer arrived on site (PSN 12/14) at 0700 hours September 22. 1994. Claude
Huckins from Hanford Resident Office of the Walla Walla District and Bill Zimmerman,
Klint Johnson, Mark Edden. Tina Westermever. and Ken Linck of E.P. Johnson were on site.
A _safety meeting had been held and the work scheduied for the day had been discussed at
0630 hours. During the safety meeting the Site Health and Safety Plan was reviewed and
field log was signed. E.P. Johnson personnel completed stockpiling trash (metal cans, wire.

and some sheets of metal siding) at PSN 12/14. All material was hauled to DOE CLF.
Wooden building material was stockpiled on site for future action. Crew left site at 1330

hours.

Field Analysis Performed: (Instrument checks, Calibration)
None.

Problems Encountered/Corrective Actions: (Specify Sampling Problems, A lternative Methods Used and
any Deviation From Planned Activities)



Daily QA Report

Date: September 22. 1994

Quality Control Activities Conducted:

Levels of Personnel Protection Used During Field Work:
Field engineer and workers were 1n Level D for all trash removal.

Senidr Environmental Engineer



SHANNON &WILSON. INC.

APPENDIX C

PHOTOS

V-0507-01
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Photo 2. Bridge View Site. Qil cans discoveree and marked

V-0307-01
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Photo 5. H-81-R Site. Wooden construction material originally left for burning. Under Phase 2, was
hauled to Hanford C1.F

n

Phot 6. H-81-R Site. Second pile of wooden « omstrucaon marerial hauice to Hanford
CLE inder Phase 2. V-0307-01



TFANMOR SWWILSON, INC,

Phoro 7 H-81-R Site. Debris pile from Phase | hauled to Hanford CLE during Phase 2.

Phoow: 8 H-83-C Site. Cistern backrilied an.d ruked our, -
V-0307-01



SHARPMOM &WILSORM, INC.

Photo 9. H-83-C Site. Wooden debris removed September (9, 1994,

Phoro [0, H-83-C Site. More wooden debris found and remsved.
V-0307-01



Phoro 12, PSN 80 Site. (] and solvent cans
V-0307-01
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PSN 80 Site. Treated railread ties, partatly burned.

Photo 13.

Phoro 14, PSN 80 Site. Trapsite sidiay,.

V-0307-01
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Phoro 15. PSN 80 Site. Trash including solven: and oil cans. banding material and wooden
construction material stockpiled for hauling to Hanford CLF.

D . T

5

Photo 16, PSN 80 Site. Trasn stockpiled tvr huul o Hanford CLF in foreground and
conerete hauled to Hantord Cuncrete Recyeling Faciluy ta background. Y-0307-01



SHANNOMN & WILSON, INC.

fuel tank.

o

i

Phoro I7. PSN 80 Site Imrmersion heate:

V-0307-01

ans. batteries, and rreated timbers stockpiled.

C

Photo 18 PSN 80 Site.



SHAMMOM SWILSON, [NC.

Phoro 20. WSDOT Pir 47 Site. Cans 1nd banding material buried in hole ia second pit.
“t v.0307-01
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SHANMOM 2WILSOMN, INC,

Photr 22 WSDOT Pit 47 Site. Oil fitters discovered and marked.
V-0307-01



SMMOR ZYILSOM, INC,

Photo 23. PSN 90 Site.
Concrete debris pile.

Photo 24. PSN 90 Site.
Concrete debris removed

and site graded.

V-0307-01



SHANMOM SWILSORM, ING,

——

Photo 26, PSN 90 Site. Aluminum beams found and removed.

V-0307-01




Photo 27. PSN 90 Site. Aluminurn [-beams an< wooden construction material removed from site.

Photo 28 PSN 90 Site. Wire inesh cage removed from site

V-0307-01



SHAMPOM SWILSOM, INC.

Photo 46. PSN 12/14 Site. Paint cans found near motor pool site.

Vv-0307-01
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SHAMMOMN SWILSOR, ING,
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Photo 34. PSN (4 Site.

Potentally hazurdcus materrais stockoiled on visgueen.

V-0307-01



SHANNON &WILSON, INC,

Photo 32. PSIN {4 Site. Auto harters d scoverec on site

V-0307-01
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SHANMOMN HWILSON, IMC.

7 AN

Photo 38 PSN 7/10 Site Debris stovkpiled pror to being 1uled to Hanford CLF.
V-0307-01



SHAMMON &WILSOM, INC,

Phrote 40 H-06-1. Site  Concrete pad (fte- sll r2bar has been cut off
V-0307-01



SHANMNON &WILSORN, INC,

Phote: 42, Siock Tank and Well Cistern S, Cistern cover
V-0307-01



SHAMMOM HWILSOMN, IMC,

Photo 44, PSN 12/14 Site. Tire and coastuction material found on site.

V-0307-01



SHAMMOM SWILSOM, ING.
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Phoro 45. PSN 12/14 Site. Paint can and construction material discovered near military dump.

Photo 46. PSN 12/14 Site. Paint cans found near motor pool site.

V-0307-01



Phoro 47. PSN 12/14 Site. Paint cans and timbers. Cans were added to stockpile of potentially
hazardous material.

Photo 48. PSN 12/14 Site  Wooden construction material found io sand pit north of site.
P V-0307-01



SHAMMOM SWILSOM, INC,

Photo 50. PSN 12/14 Site. Tin cans found in large dump site gorth of site.
V-0307-01



SHAMMOM SVALSON, INC.

Photo 52. PSN 12/14 Site. Wooden construction debris, metal siding, and oil can
found at large dump site. V-0307-01



SHANMON SWILSOM, INC.

Photo 53. PSN 12/14 Site. Metal siding stockpiled at large dump site.

Photn 54. PSN 12/14 Site Wooden barn door at dump site north of PSN
V-0307-01




SHEANMMOMN &VHILSOM, IMC,

Photo 55. H-12-R Site. Debris pile.

Phoro 96. H-12-R Site. Site afrer debric was -emoved.
V-0307-01



SHANNON &WILSON, INC.

APPENDIX D

IMPORTANT INFORMATION ABOUT YOUR ENVIRONMENTAL SITE ASSESSMENT
REPORT -

V-0307-01
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A SHANNON & WILSIN, INC Attachment to Report Page 1 of 2
[ ] Geotechnical and Envicnmental (¢ asuitants Dated: October 12. 1994

To: Walla Walla District
Attm: Mr. Randy Chong

Important Information About Your Environmental Site
Evaluation/Assessment Report

ENVIRONMENTAL EVALUATIONS/ASSESSMENTS ARE PERFORMED FOR SPECIFIC PURPOSES AND ENTI-
TIES.

This report was prepared to meet the specific needs of a specific site(s). Unless indicated otherwise, we prepared your report
expressly for you and for the purposes you indicated. No one other than you should apply this report for its intended purposes
without first conferring with us. No party should apply this report for any purpose other than that originaily contemplated
without first conferring with the engineer/geoscientist.

The findings and conclusions documented in this site evaluation/assessment have been prepared for specific application to this
project and have been developed in a manner consistent with that level of care and skill normally exercised by members of the
environmental science profession currently pmcticing under simifar conditions in this area. The conclusions presented are based
on interpretation of information currently available to us and are made within the operationzl scope, budget, and schedule
constraints of this project. No warranty, expressed or impiied, is made.

( REPORT IS BASED ON FROJECT-SPECIFIC FACTORS.

Our environmental site assessment/evaluation is based on, but not limited to, several factors: reviewing public documents to
chronicle site ownership for the past 30, 40, or more years; investigating the site’s regulatory history to learn about permits
granted or citations issued; determining prior uses of the site and those adjacent to it; reviewing available topographic and real
estate maps, historic aerial photos, geologic information, and hydrologic data; xwlewmg readily available published infrmation
about surface and subsurface conditions; evaluating the poteatial for naturally occurring hazards; and interviewing public officials
with respect to local concerns.

Except as noted within the text of the report, no quantitative laboratory testing was performed as part of the site assesstment.
Where such analyses were conducted by an outside laboratory, Shannon & Wilson relied upon the data provided and did not

conduct an independent evaluation regarding the reliability of the data.

CONDITIONS CAN CHANGE.

Site conditions, both surface and subsurface, may be affected as a result of natural changes or human influence. An eavironmen-
tal site assessment/evaluation is based on conditions that existed at the time of the evaluation. Because so many aspects of a
historical review rely on third party information, most consulting engineers will refuse to certify (warrant) that a site is free of
contaminants, as it is impossible to know if such a condition exists Contaminants may be present in areas that were not sur-
veyed or sampled, or may migrate to areas that showed no signs of contamination when previously studied.

Unless our engineer/scientist indicates otherwise, your report should not be used when: 1) the size or configuration of the site is
aitered; 2) when the location of the site 1s modified; 3) when there is a change of ownership and/or use of the property; 4) for
e nental subsurface conditions at an adjacent site; 5) for construction at an adjacent site or on site; or 6) in the event of

oo, earthquakes, or other acts of God.



Page 2 of 2

READ RESPONSIBILITY CLAUSES CAREFULLY.

Because environmental site assessments/evaluations are based extensively on judgment and opimon, it is far less exact than other design
disciplines This situation has resulted in whoily umwarranted clzims being lodged against geotechnical/environmental consultants
To help prevent this problem, geotechnical/civil engineers and/or scientists have developed a number of clauses for use in their
contracts, reports, and other documents. These responsibility clanses are not exculpatory clauses designed to transfer the engineer’s
or scientist’s liabilities to other parties; rather, they are definitive clauses that identify where responsibilities begin and end. Their
use helps all parties involved recognize their individuai responsibiiities and .take appropriate action. Some of these definitive clauses
may appear in this report, and you are encouraged to read them ciosely. Your engineer/scientist will be pieased to give full and frank

answers to your questions

Consulting engineers/scientists cannot accept responsibility for problems that may develop if they are not consulted after factors
considered in their reports have changed. Therefore, it is incumbent upon vou to notify your engineer/scientist of any factors that
may have changed prior to submission of our final assessment/evaluation.

An assessment/evaluation of a site helps reduce your nsk, but does not eliminate it. Even the most rigorous professional assessment
may fail to identify all existing conditions

ONE OF THE OBLIGATIONS OF YOUR CONSULTING ENGINEER/SCIENTIST IS TO PROTECT THE SAFETY,
HEALTH, PROPERTY, AND WELFARE OF THE PUBLIC.

If our environimental site assessment/evaluation discloses the existence of conditions that may endanger the safety, health, property,
or welfare of the public, we may be obligated (under rules of professional conduct, statutory law, or common law) to notify you and

others of these conditions
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NORTH SLOPE WELL
DECOMMISSIONING REPORT



1.9 GENERAL

Fiscal year 1994 Well Decommissioning completed/evaluated all wells required to
fulfill the Hanford Federal Facility Agreement and Concent Order (Tri-Party Agreement)
interim milestones. The milestone, M-16-82 (North Slope) was fulfilled when field work was
completed October 14, 1994,

A total of eleven wells were decommissioned supporting the North Siope
decommissioning project. Several of the wells on the decommissioning list were either
utilized or could not be located and assumed decommissioned. Well 699-107-79 (PSN-90 #2)
1s a water supply well. The South Columbia Basin Irrigation District (SCBID) is utilizing
this well. Wells 699-76-90, 699-98-54A, and 699-108-20 were unable to locate, these wells
are assumed decommissioned. Well 699-86-64 was determined to be adjacent to the 100 N
reactor, South of the Columbia River.

North Slope wells decommissioned included 699-115-7 (DH4), 699-79-104, 699-61-
16A (Foster Ranch), 699-61-16B (Foster Ranch), 699-51-7, 699-70-17, 699-86-95, 699-93-93,
699-92-14, 699-111-24, 699-112-37, and €99-115-61.

1.1 Army Water Supply Wells
A listing of wells designated as Army water supply wells are listed as follows:
699-111-24 (PSN 500-1); 699-86-95 (PSN H83C); 699-92-14 (PSN 505 #9); 699-112-
37 (PSN 535 #8); 699-115-61 (PSN 420 #7); and 699-93-93 (PSN H83L). Note:
Wells 699-112-37, 699-115-61, and 699-93-93 contained oil products. These
wells/constituents will be discussed further in Section 2.0.

1.2 Other Water Supply Wells
A listing of wells designated as water supply wells are listed as follows:
699-61-16A (Foster); 699-61-16B (Foster); and 699-51-7.

1.3 Monitoring Well

Well 699-70-17 (DH-19) was used as a characterization/monitoring well and was
decommissioned as part of the North Slope decommissioning project.

2.0 CONTAMINATED WELL DECOMMISSIONING
During North Slope well decommissioning Army water supply wells were determined

to contain items/constituents not normally found in wells. The Army wells are located near
highway 24 and have public access with the exception of the 699-93-93 well, which is behind



a locked gate. Vanous items, e.g., cans, steel, aluminum, rocks, railroad ties, syringes, steel
cable, oil filters, were discovered in and around these wells. Even a tree was stuffed into a
well. Most items were drillable/removeable, but on occasion the final few feet created a
problem and could not be drilled out.

The North Slope well decommussioning had three (3) wells that contained hydrocarbon

constituents. The method of decommissioning these wells are discussed in Sections 1.2.3.1
through 1.2.3.3.

21

2.2

Well 699-93-93
A summary of events relative to well 699-93-93 15 listed as follows:

o Camera log is ran and a constituent 1s found floating on the water. A bone(s) 1s
also located in the well during the camera survey;

o A sample is obtained from the well and analyzed. The constituent is determined to
be halogenated hydrocarbons. which is considered as persistent waste;

o The analysis was reviewed by safetv and the appropriate documentation was
prepared to remove the waste from the well, which was conducted using an electric
submersible pump and bailer;

o A second camera ran was conducted to evaluate the bone. The bene(s) could not
be located. However, a Pacific NorthWest Biologist reviewed the first tape and
believed it to be a bone of a small mammal, which in fact makes good sense
comparing the size of the bone with the camera lense. Also, numerous mice were
removed from the well prior to taking water samples.

o A water sample was obtained to determine status of the well after waste
removal. The analysis indicated that the water remaining in the well was
clean;

o Decommissioning activities were compieted.

Well 699-112-37

A summary of events relative to well 699-112-37 is listed as follows:

o Well decommissioning was underway at a depth of 81 m (265 ft) when the
plug broke loose and was pushed downward. Rods were ran in the well to 117
m (385 ft). Air was circulated through the drill string to verify circulation. An

oil product was noticed at the circulation tank. Work stopped pending
evaluation;

b



2.3

0 An electronic tape was ran 10 determine thickness of the oil. Thickness of
the otl was determined to be 12.7 cm (5 in) in 2 40.6 cm (16 in) casing;

o CAM INDUSTRIES was called to conduct field screening. A Miran 1B,
equipped with Spectra/Match, was used to screen for 400 plus compounds. An
FTIR instrument was also utilized. 1t was determined that low volatile straight-
chain hydrocarbons, which s consistent with used moter oil, existed;

o Drilling equipment demobilized,

o The analysis was reviewed by safety and the appropriate documentation was
prepared to remove the waste from the well, which was conducted using an
electric submersibie pump and bailer:

o The oil was removed from the well-bore.  Oil and water samples were taken
for analysis.

The water samples missed holding times due to the shipping firm, therefore
samples were taken again;

o Results showed elevated levels of chromium and lead in the waste stream.
The water samples came back clean, however water samples were submitted to
another laboratory for heavy metals. Results indicated the water to be clean.

o Well decommissioning was completed.
Well 699-115-61
A summary of events relative to wel! 699-115-61 1s listed as follows:

o Well decommissioning was underway at a depth of 129.2 m (424 ft) when
the plug was penetrated. An oil product was noticed at the circulation tank.
Work stopped pending evaluation;

o CAM INDUSTRIES was called to conduct field screening. A Miran 1B,
equipped with Spectra/Match, was used to screen for 400 plus compounds. An
FTIR instrument was also utilized. It was determined that low volatile straight-
chain hydrocarbons, which is consistent with used moter oil, existed;

o Drilling equipment demobilized;
o The analysis was reviewed by safety and the appropriate documentation was

prepared to remove the waste from the well, which was conducted using an
electric submersible pump and bailer;

LS ]



o The oil was removed from the well-bore. Oil and water samples were taken
for analysis.

The water samples missed holding times due to the shipping firm, therefore samples
were taken again;

o Results showed elevated tevels ot arsenic, cadmium, chromium and lead in
the waste stream. The water samples came back clean, however water samples
were submitted to another laboratory for heavy metals. Results indicated the
water to be clean.

o Well decommissioning was completed.
3.0 LOCATIONS OF WELL DECOMMISSIONINGS
Table 1 provides Hanford and State coordinates for North Slope wells.
TABLE 1.
STATE COORDINATES

WELL NUMBER HANFORD COORDINATES

699-70-17 N 475.644.24 E 2,277,824.59 N 70,387 W 17,320
699-107-79 N 512,000 E 2,216,200 N 107,000 W 78,890
699-61-16A N 466,729 E 2,279,494 N 61.467 W 15,673
699-61-16B N 466,730  E 2,279,500 N 61,450 W 15,700
699-51-7 N 456.284  E 2,28%,194 N 51,000 W 7,000
699-115-61 N 519.779 E 2,234,474 N 114,633 W 60,557
699-112-37 N 516.945 E 2,258,469 N 111,737 W 36,569
699-93-93 N 498.000  E 2,202,000 N 93,000 W 93,000
699-111-24 N 516.240  E 2,271,040 N 111,000 W 24,000
699-86-95 N 491.058  E 2,200,105 N 86,000 W 95,000
699-92-14 N 497.266 E 2,281,000 N 92,000 W 14,000
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"WrsuNconusp HANFORD COMPANY
GENERATOR & WA Suv ACC! I’MNC 2 .SLRWCI".S

REDETERMINATION RL’PORT[

REQUEST # 24500 DATE: July 28, 1994
PRODUCT | PREDETERMINATION OF UNENOWN OIL MATERIAL STILL IN N. SLOPE WELL
TO | Scott M yers COMPANY | WHC
PHONE | 376-7619 ADDRESS | WNP-TRS7
FACILITY | EFSG MsIN | N3-06 |
ANALYST | K. W. Chang /{ﬂ/é dﬂ% MSIN T3-05 PHONE | 372-0679
REVIEWER| /A‘Q z} = c_.,} Anpapiny | 1305 PHONE
cc | File I

Based upon lab. data provided with the request, the oil nulerial in N. Slope is considered to be regulated waste by current
“'ashington Dangerous Waste Regulations (WAC 173-303), with waste code of WP02.  (The unknown oil material may contain
0 to 0.0778% of halogenated hydracarbons, which is considered as persistent waste )

For any questions or comments, please contact the Generator & Wastle Acceptance Services analyst above and reference the
request #. Thank you for your interest 1n predetermination,

DISCLAIMER

This predetermination is believed accurate hased on the information provided. Predeterminations are performed to
assist generafors in selecting less hazardous products.  Since solid waste regulations are subject fo constant revision,
waste stolus may change without nolice.  Waste designations must be performed on all wastes by Genernlor & Wasie
Acceplance Services (o assure proper disposal in the event products are spilled or contained within a waste matrix,




Westinghouse internal

Hanford Company Memo
From: 222-S Organic Chemistry 8E460-94-006
Phone: 373-2872 To6-50

Date: June 21, 1994

Subject: ANALYTICAL RESULTS - R5202

To: W. V. SETZER N3-05

The following sample was analyzed by gas chromatography/mass
spectroscopy. The preparation and analysis was performed
using a Test Plan. The objective of the Test Plan was to
tentatively identify high concentrations of organic chemical
contained in the sample. Tentative compound identification
was based on computerized matching of mass spectra with that
of spectra contained in the National Bureau of Standards
Library and knowledge of mass spectral fragmentation
patterns.

Laboratory ID: R5207 Submitted by: W. V. Setzer
Customer ID: 9393(B) Matrix: Liquid
Laboratory submittal date: 04/29/94

TENTATIVELY IDENTIFIED COMPOUNDS:

The sample was found to contain a mixture of hydrocarbons.
Based on the Targe envelope and a comparison to other
products, it was concluded that the sample contained a heavy
0il or petroleum based product of similar type.

If there are any questions regarding this data, please call.

)

. B.wWehner,
Manager

SZ

Hanford Operations and Enpmeeling Contractor for the US Department of Energy



- WES I‘E\IGHOU!}E HANFORD CDMPANY
:GENERAT C )R & WASTE ACCEPTANCB:-SERVI

REQUEST #: 24929 DATE:  October 5, 1994

PRODUCT | PREDETERMINATION OF GROUND WATER FROM NORTH SLOPE WELLS

TO | D. E. Skoglie COMPANY | WHC
PHONE | 376-2341 ADDRESS | WNP-TRO0S7, 400 AREA
FACILITY | Well Services MSIN | N305 |
ANALYST|K. W. Chang KW, Llin MsIN | 1305 | PHONE | 37120679
REVIEWER| 1) ] () 5/ Jo 744 MSIN T3-05 | PHONE

ec | File

«ccording to current state and federal laws (WAC 173-303 and 40 CFR 261) and based upon lab. data submitted with the
request, the three samples of North Slope site wells are all to be considercd non-regulated waste water.

For questions or comments, please contact the Generator & Waste Acceptance Services analyst above and reference the request
#. Thank you.

REGULATED ?
. Usused | Used | Em Rags. Possihle
Ttem # MSDS # Product/Material Product | Product | Contaimer | % 10% | wwacte Codes
. ‘Product = .

-3 Ground Water Samples,

-61 {n/a} North Slope Site none

-37
Comments:
cc:
Scott E. Myers N3-06
Marty G. Gardner N3-06



ATTACHMENT 2



L m 'STINGHOUSE HANEORD COMPANY
GBNER% TOR & WASTE ALCEPTANCE SERVICE

REQUEST #: 24929 DATE: October 5, 1994

PRODUCT | PREDETERMINATION OF GRCUND WATER FROM NORTH SLOPE WELLS
TO'| D. E. Skoglie COMPANY | WHC
PHONE | 3762341 ADDRESS | WNP-TRO57, 400 AREA
FACILITY | Well Services MSIN N3-05 |
ANALYST K W. Chang K40 ﬁéb_c MSIN T3-05 | PHONE | 372-0679
REVIEWER | /) P D&/ Jo 7-44 MSIN T3-05 PHONE .
ec | File

ceording to current state and federal laws (WAC 173-303 :nd 40 CFR 261) and based upon lab. data submitted with the
request, the three samples of North Slope site wells are all to be considered non-regulated waste water.
For questions or comments, please contact the Generator & Waste Acceptance Services analyst above and reference the request
#. Thank you.

REGULATED ?
. Unused | Used Ewpty Rags: . - Possible
Item # MSDS # Prodnct/Material Product | Product | Container | ¥ith 10% § - waste Codes
: Prodoct .- - .
-93 Ground Water Samples,
-61 (n/a) North Slope Site none
-37
Comments:
CcC:
Scott E. Myers N3-06

Marty G. Gardner N3-06



Environmental Products and Services
el intelinll Bkl
4348 Sth St Prorrer W4 98180 (509) 7864354

August 16, 1994

Nancy Speaker Nething, R.G.
Consulting Groundwater Geologist
STACO Well Services

220 Acadenmy St.

Mt. Angel, OR 97362

Dear Ms. Nething:

This letter is to explain field screening data obtained on
August 15, 1994.

A Miran 1B, equipped with Spectra/Match, was used to screen
for 400 plus compounds. An FTIR instrument was also used.

We have analyzed the data generated by Spectra/Match and have
determined that it is highly unlikely anything exists in this wgll
except for low volatile straight-chain hydrocarbons consistent with
used motor oil.

When looking at data from Spectras/Match it is important to
note that "Hit List" data is inconclusive, (i.e., non-detect) with
HQIs greater than 1.5. Therefore, you will notice nothing was
detected in that parameter.

I am also including fthe Spectra/Match Library List of
compounds for your review. [f you have any questions, please call.

Sincerely,

Cary A. Martin
President

CAM Industries

424B 9th Street
Prosser, WA 99350
(509) 786-4554

FAY {509) 786-4555



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, lllincis 62864

Report Date: 12 Sap 84

Prpiect Name: NORTH SLOPE Analysis: Inorganics
Project No.: - Matrix: wasts Units: mgjkg
Qac idsntifler: QG Batch Nos.:  1548P (Method 3060}
Customer Sampls No.: 888-112:37-8184DL 1548F {Method 3060}
ARDL No.: 8870-2
Detectlon Prep Analysis Prep Analysis
inslyte Limits Results Mathod Method Oate Date
\reenic (GFAA) 0.40 < 040 30560 7080 08 Sap 84 12 Sep B4
Sadmium 0.50 < 0.50 3080 8010 08 Sep 84 08 Sap B4
hromlum < - 060 © 1.6 3050 8010 08 Sep 84 03 Sep B4
Lead {ICP)=;5 = * 26 © 2.9 3050 8010 08 Sep B4 09 Sep 84
Flashpolnt (Deg. F} - > 200 - 1010 - 08 Bap B4

TOX 30.8 187 - B020A - 08 Sep 94




‘e-::;’-:-';njji‘”d‘*‘urc Ve .T\ui!"-fl‘.l.a,al'f P o T'U:j"\:lj J_HH:\J P UUg-

1D
PCB ORGANIC ANALYSIS

Customer Sample No.

; !
699-112-37-9194DL

Lab Name: ARDL, Inc. Contract: NORTH SLOPE
Iab Code: Case No.: 9870 EAS No.: SDG No.:
Matrix(soll/water} : WASTE Lab Sample ID : 9870-2
Sample(wt/vol) : 1.0 (g/mL) g Lab File ID H
Lavel(low/med) : LOW Date Received : 09~06-94
% Moisture(not dec): --- Date Extracted : 09-08-94
Extraction(Sepf/Conc/Sonc) Dilution Date Analyzed : 09-08-94
GPC Cleanup (Y¥/N): N pH: === Dilution Factor: 1.0

Final Extraction Volume: 10 nlL
Concentration Units:

‘Cas No. Compound (ug/L or vg/Kg) wg/Kg Q
b ] [ 1§ & & 443 s -4 P Jo2-5 2 Qa3 & 1 ra-d—3- 344 - ¢ 1 ] =y ¢ 7 ] ] 3 ¢ -

12674-11-2 Arcolor 1016 6500 U
11104-28-2 Aroclor 1221 6500 U
11141-16-5 Aroclor 1232 6500 U
53465-21-9 Aroclor 1242 ’ 6500 u
12672-29-6 Arcclor 1248 ' 6500 U
11097-69-1 Aroclor 1254 13000 U
11096-82-5 Aroclor 1260 13000 U



ATTACHMENT 3



. WESTINGHOUSE HANFORD COMPAN
GENERATOR & WASTE ACCEPTANCE SER

REQUEST #: 24929 DATE: October 5, 1994

PRODUCT | PREDETERMINATION OF GROUND WATER FROM NORTH SLOPE WELLS
70| D. E. Skoghe COMPANY | WHC
PHONE | 376-2341 ADDRESS | WNP-TRO57, 400 AREA
’ FACILITY | Well Services MSIN N3-05
ANALYST|K. W. Chang 40 5%.‘.1 MSIN | T3-05 | PHONE | 372-0679
REVIEWER | ()] [ 5 Joozon4 MSIN T3-05 | PHONE
cc | File '

r wccording to current state and federal laws (WAC 173-303 and 40 CFR 261) and based upon lab. data submitted with the
request, the three samples of North Slope site wells are all to be considered non-regulated waste water.

For questions or comments, please contact the Generator & Waste Acceptance Services analyst above and reference the request
#. Thank you.

REGULATED ?
. Unused [ Used Empty Rags 1 - possible
Item # MSDS Product/Material Prodnet | Product | Container | With 10% 1 wocte Codes
Product |: . . :
-93 Ground Water Samples,
-61 (n/a) North Slope Site none
=37
Comments:
CC:
Scott E. Myers N3-06

Marty G. Gardner N3-06



“09-18-94 0425 PHowFEONrARDL, = 1 17+

.

U009 4

FUUD
ARCL, INC.
3t, 15E, Mt. Varnon Airport Industriai Park
Mt. Vernon, lilinois 62864
Report Date: 12 Sep 84
Project Name:  NORTH SLOPE Analysls: Inorganics
‘Project No.; - Matrix: waste Unlts:  mglkg
QG identifisr: OC Batch Nos.: 1548P {Mathod 3060)
Customsr Sample No.: '888-115-81-81840L 1948F {Method 3050)
ARDL No.: 8870-1
Dstection Prap Analysis Prep Analysis
Analyte Limits Rasults Msthod Mathod Date Date
Arsanic (SFAA) 0.40 2.8 3050 7080 08 Sep 84 12 Sop B4
Cadmium 0.50 1.1 3050 8010 0B Sep 84 08 Sep 84
Chromium=3:737 "~ 0,60 L 180 3050 8010 08 Sep 84 08 Sep 94
Lead (ICP)~ " 25 79.8 3060 8010 08 Sep 84 0B Sep 84
Flsshpoint {Deg. F) > 200 - 1010 - 08 Sep 84
TOX 18.7 183 8020A - 08 Sep 84 |




YT T e U D M JXUN CAKLUL, Lot O ITGBETS T Y LUUY

1D
PCB ORGANIC ANALYEIS

Customer Sample No.

]
i 699-115-61=-9194DL !
|
Lad Name: ARDL, Inc. Contract: NORTH SLOPE
Lab Codm: cCasa No.: 9870 3SAS8 No.1: 5DG No.:
Matrix(soil/water) : WASTE Lab Sample ID : 9870-1
Sample (wt/vol) i 30.0 (g/ml) g Lab File ID :
Leveal (low/mad) i LOW Date Raucaived : 09-06-94
¥ Moistura({not dec): --- Date Extracted : 09-08-94
/ Extraction(Sepf/Conc/Sonc) BONC Date Analyzed : 09-09-94
GPC Cleanup (Y/N): N PpH: ===« Dilution Factor: 1.0

Final Extraction Voluma: 1.0 mlL A
Concentration Units:

Cas No. Compound (ug/L or ug/Kg) ug/Kg Q
12674112 Aroclor 1016 B8O 8)
11104-28=2 Aroclor 1221 80 U
1114;-16-5 Arcclor 1232 " B0 U
53469=-21-9 Aroclor 1242 80 U
12672-29-6 Aroclor 1248 80 U
11097-69-1 Aroclor 1254 160 U
11096=82~5 Aroclor 1260 - 160 U



ATTACHMENT 4



WELL CONSTRUCTION AND COMPLETION SUMMARY (AS-BUILT)



WLl CONSTRUCTION AND COMPLETION SUMMARY

prilling Sample WELL

Method:_Cable_tool Method: Hard tool | WUMBER: 699-112-37 A9111 WELL NO:_PSN_S535, #8
Drilling Additives Hanford

Fluid Used: _Not documented Used:_ Not documented Coordinates: N/S N_111,737 E/W W 36,565
briller’'s WA State State

Name: R. J. Strasser (?7) Lie Nr: Mot documented | Coordinates: N 516,945 E _2,258,469
Drilling Company Start

Company:_Strasser Drilling Co Location _Portlanc, OR | Card #: Not documented T_15K R_27E S_32E
Date Date Elevation

Started:_Not documented Complete: 2%9JanS4 Ground surface:_Not_documented

Depth to water:_ 262-ft JanS4

(Ground surface)_245-ft Oct94
Borehole
has been
decommiss ioned

GENERALIZED Driller's
STRATIGRAPHY Log

0-3: TOP S0IL
3=277: CALICHE and CLAY,
some SAND
277-372: BASALT, porous
black and gray
CLAY, SAND, TALUS
BASALT, gray and black
CLAY, gray
Coarse SAND, CLAY
BASALT, gray and black
CLAY, blue, yellow
w/broken BASALT
862+982: BASALT, black and gray
$82+998: BASALT, brown (W)
998+1034: BASALT, black and gray
1,034+1,038: CINDERS, red & brown
1,038-1,067: BASALT, black
1,067-1,077: BASALT, brown
1,077-1,107: BASALT, black, hard
1,107=1,115: BASALT, light brown
1,115«1,123:

372404 -
404565
365«575;
575«580:
580-765:
765862

DECOMMISSIONING ACTIVITIES:
1994 by USACOE
11 Partially removed pump
structure. Remainder
to be later removed to grade
during site revegetaton.
04AUg=120ct94 by WHC Well Services
2] Drilled on plug from 219=265-ft,
rocks arxd trash. Pushed plug
to 385-ft where oil was evident.
Large cobble @ 387-390-ft. Well
open to wood/metal/rock bridge
2 685«6%90-ft. Open to hard
steel/metal plug @ 1,111-ft.
Jet shot perforated
@ 4 charges/ft, from bottom.
5~385, 395~685, 700-1,105-ft.
Grouted w/Pure Gold bentonite
grout B800="1,111-ft, 320~800-ft,
100«320-ft and 20~100-ft.
S) Placed cement plug surface~20-ft,

3

4]

Drawing By:_RKL/EN112W37.ASB
Date: 250cty4

Reference:

X KX XXX KX

PO X XXX
wA
]

KAXKKX ‘

Elevation of reference point:
761.82 ft (Southwest corner)

[.'

A

Type of surface protection:
Concrete pump housing
‘TH-_hﬂ—: Grout between 16«20-in casings

| [P
-y

20-1in 1D carbon steel casing
Surface~188-ft w/steel drive shoe

16-in 1D carbon steel casing
Surface=405-ft w/steel drive shoe

-

Hole diameter,
} D-188-ft, 21-in nominat
i 188-+405-ft, 17-in _nominal
y 405-720-ft, 13-in nominal

]

Plugs @ 219-265-ft and @ 387-390-ft.

{ 12-in 1D carbon steel limer,
| 38B8-"695-ft
Lead packer at top,
brive shoes at top and bottom

Plug @ 685-690-ft

1 10-in ID carbon steel liner,
692-852-ft

Lead packer at top,

Drive shoes at top and bottom

8-in ID carbon steel liner,
857+1,123- ft

No packer by television scan
Drive shoes at top and bottom

8-in liner perforations,
} 982-995-ft, 9/ft/%xb-in

1,034+1,038-ft, ¢/ft/Mxé-in

1 1,067-1,077-ft, 9/ft/cxb-in

1 1,107-1,%15-F¢t, 9/ft/Mx4-in

; Filt, 1,111«1,123-¢¢
i Borehole drilled depth:

[_1,123-1t]




WELL CONSTRULTION AND COMPLETION SUMMARY

pritling Sample

Method:_Cabie tool Method: _Hard tool
Drilling Additives

Fluid Used: Not documented Used:_Not documented
Driller's WA State

Name:_Not documented Lic Nr:_Not documented
prilling Company

Company:_Strasser Drilling Co Location _Portiand, OR

Date Date
Started: Not documented

Complete: _ May53 _

WELL TEMPORARY PSN H B3
NUMBER : £99-93-93 A9087 WELE NO:__ Well-525
Hanford

Coordinates: N/S N 93,000 E/W W 93,006
State

Coordinates: N 498 000 E _2.202,000
Start

Card #: Not documented T_14N R_24E S21B1
Elevation

Ground surface: 637.0-ft Estimated

Depth to water:_240.0-ft 04May53
(Ground surface):_173-ft 25Sep%4

Borehole
GENERALIZED Driller's has been
STRATIGRAPHY Log decommissi

e

0«77: Fine gray SAND
77=147 . Clayey SAND-

sandy CLAY
147+153: Gray SAND
153+197: Clayey SAND-

sandy CLAY
197-214: Sandy clayey GRAVEL
214«227: Cemented GRAVEL
227=245: Sandy clayey GRAVEL
245+251:; Cemented GRAVEL
251=258: Sandy clayey GRAVEL
258=268: Cemented GRAVEL
268+288: sandy gravelly CLAY
288«310: CLAY
310=325: Sandy GRAVEL
325-342: Light brown CLAY
342-345: Loose sandy GRAVEL
345«3567: Sandy clayey GRAVEL
367-371: Cemented GRAVEL
371-378: Sandy clayey GRAVEL
378.+407: Cemerted GRAVEL
407-429: Yellow CLAY
429+453: Gravelly CLAY
453480: Blue SHALE
480%506: Sandy CLAY
506+513: Sandy clayey GRAVEL
513~520: Cemented GRAVEL

A Mt e e

T A S st s " S v S " S O s

" o s

DECOMMISSIONING ACTIVITIES:
275epP4=050ctP4
by WHC Well Services
1) Removed obstructions in well.
214-216-ft: Hair, some oil
216+249-ft: Grease, oil filters
249«446-ft: Open hole, some wood
446~498-ft: Hard wood,
450+496-ft: Redrilled, sand/wood
511~515-ft; Hard cbject
metal cuttings.
2] Jet perforated @ 4 charges/ft
in 12 runs. 5=497-ft.
3) Grouted w/335 bags Pure Gold
bentonite grout, 20+515-ft.
4] Placed cement plug, 0=20-ft.

Drawing By: RKL/SN93WS3.ASE
Date: 250ctP4
Reference: _COE 71-05-37 27Feb57

————1 Elevation of reference point: [639.0-ft]

Type of surface protection:
i Cement grout between
20-in and 24-in casings

24-in heavy duty standard line pipe,
Surface~175-ft

20-in heavy duty standard line pipe,
+2.0=520-ft

Hole diameter,
0=175-ft, 25-in nominal
175«520-ft, 21-in _nominal

Plug and ohstructions, ~214«249-ft

20-in casing perforations,

262=270-ft

| 242+350-f¢

! 360~370-ft

' 512w516-ft

| Fill and obstructions, ~446-520-ft

Borehole drilled depth: [ 520-ft )




WELL COMSTRUCTION

AND COMPLETION SUMMARY

Drilling Sample

Method:_Cable tool Mathod: Hard tool
prilling Additives

Fluid Used:_Not documented Used:_kot documentad
Driller’'s WA State

Name: R. J. Strasser (?) Lic Nr:_Not documented
Dritling Company
Company:_Strasser Drilling Ce Location _Portland, OR
Date Date

Started:_Not documented Complete: _01Sep53

WELL TEMPORARY

NUMBER: £99-115-61  A®115 WELL NO: PSN 420, #7
Hanford

Coordinates: N/S N_114,633 E/W M_ 60,587
State

Coordinates: N 519,779 E _2,234 474
Start

Card #:_Not documented T_15N R_26E S 280
Elevation

Ground surface: Not documented

Depth to water:_ 317-ft SepS3
{Ground surface) 298.1-ft Jun?0

293-ft Sep%é
GENERALIZED Driller's Borehole

STRATIGRAPHY Log has been
decommissioned

0~13: TOPSOIL

13«16: CLAY and GRAVEL

16«23 Brown SAND

23+216: Brown and gray CLAY

2164274 CLAY and SAND,
brown and gray

ri Elevation of reference point:
790.60 ft (Top Steel Plate)

Type of surface protection:
Cement pump housing
| Grout between 16 and 20-in casings

276+298: Broken BASALT and CLAY B|«—! 20-in 1D carbon steel casing,
¢98-341: Hard gray BASALT : Surface«258-ft w/steel drive shoe
341+360: Porous black ROCK

W CLAY i Y6-in ID carbon steel casing,
360-3566: Yellow CLAY Surface~415-ft w/steel drive shoe
366+-398: Porous black ROCK
398-522: Gray BASALT Hole diameter,
522+558: Gray, red, brown CLAY « ! 0=258-ft,  21-in nominal
558«660: BASALT, gray and broken ) 25Bw415-ft, 17-in _nominal
660-78B: Yellow, brown and —J 415-B892-ft, 16-in nominal

gray CLAY NOTE: Hole diameter 415-892-ft is
788-8541: BASALT, gray, broken assumed to be 16-in based on
851-8568: Red, yellow and gray documented pump test

broken (BASALT?) (W)
868~892: Gray BASALT Frxxrxxxa———0!" Plug, “3IBT=429-ft

DECOMMISSIONING ACTIVITIES:

1994 by USACOE

1] partially removed pump
structure. Remainder
to be later removed to grade
during site revegetation,

15Aug=27SepP4 by WHC Well Services

21 Drilled plug, 387-429-ft,
areas of soft debris/wood.
Encountered oil w/large
amounts VOCs. Cleaned.
Open hole 429+545-ft.

Kard wood 545+557-ft,
Cieaned to 873-ft where
metal was encountered.

3) Ran TV, caliper and gamma logs.

51 Perforated 750-874 and
560-748-ft, 4 cuts/rd/ft.

6) Jet-Shot perforated,
7=392-ft and 402-552-ft,

4 charges/ft.

7] Tremie grouted w/Pure Gold
bentonite grout
surface~B74-ft.

8] Placed cement cap.

Drawing By: RKL/6N115W61.ASB
Date: 250ct94
Reference: HANFORD WELLS

12-in ID carbon steel liner,
397-582-ft

Lead packer at top,

Drive shoes at top and bottom

Plug. S45+557-ft

10-in ID carbon steel liner,
562-767-1t

Lead packer at top,

Drive shoes at top and bottom

¢——--;————{ 8-in 1D carbon steel liner,

I57-892-ft
Lead packer at top,
Drive shoes at top and bottom

»«————:j———: 8-in casing perforations,
el

B60-~B70-ft, 9/fr/%xé-in

I Fill, ~873-892-ft
i Borehole drilled depth:

[__892-ft )




WELL CONSTRUCTION AND COMPLETIDON SUMMARY

Orilling Rotary bit (0=20-ft) Sample

Method: _Core (20-776) Mcthod: Wireline core
britling Addit:ves

Fluid Used: Drilling mud Used: Not documented
Driller's WA State

Name:__Not documented l.ic Mr: _Not documented_
prilling Company

Company:_Boyles Bros Location:_Spokane, WA
Date Date

Started:_10Dec??9 Complete: USMar80

TEMPORARY
ABP68 WELL ND:__DH-19

WELL

NUMBER: 699-70-17
Kanford
Coordinates: N/S _N 7D 3B7
State
Coordinates:
Start

Card #:Not documented
Eievation

Ground surface: 883.95-ft Brass cap

E/W W 17.3X

N _ N 475 ,644.24 E _2,277,824.59

T_13N R_27E S_11E1

Depth to water: Not documented
{Ground surface)

Borehole
has been
decommissioned (5]

Geologist's
Log

GENERALIZED
STRATIGRAPHY

0-20: Hot sampled

20~84: Alternating CLAY & SILT

84+182: Fine-med SAND layers

182+206: SILTSTONE

206~335: Alternating SILTSTONE,
CLAYSTONE & SAND

3135«770: Alternating SILTSTONE, CLAYSTONE
& SANDSTONE

7700>776: Elephant Mountain BASALT

DECOMMISSIONING ACTIVITIES:
16Aug~140ct 94
by WHC Well Services

1] Cleaned well to bottom.

2] Jet-Shot perforated, S02-~776-ft
in five runs. Hole blocked @
about 350-ft after last run.

Made TV camera run. Camera showed
that casing below 350-ft was
shattered and that formation
material was blocking hole.
Ran tremie rods to 383.2-ft.
Hit hard object. Pumped 12
bags of Pure Gold bentonite
grout. Removed tremie.
Removed 384-ft of 3-in casing
and 22-ft of 5-in casing.
Grouted back to surface

with Pure Gold grout.

Placed cement cap and
monument pin.

3]

4]

5]

Drawing By:_RKL/6N70W17_ASB
Date ;_250ct94
Reference : HANFORD WELLS

W_r—-———: Elevation of reference point:
—

————| Borehole drilled depth:

[884.50-ft}
(top of casing)
{ Height of reference point above[_0.55-ft 3
{”“‘ ground surface
{ Depth of surface seal [_0=20-ft )
Type of surface seal:

1—~{ Cement grout outside
4.5-in casing
—-] 4.5-in 0D carbon steel casing, *ND=20-ft
L1 5-in nominal hole, 0=20-ft
a————! 3.936-in hole, 20%776-ft

1 3.5-in 0D casing, +0,6-776-ft

[_776.0-ft)




WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample

Method:_Cable tool Method: Harc tocl (hom)
Drilling Additives

Fluid Used: _MWater Used:__Not documented
Driller's WA State

Name: Row Lic Nr:_Not documented
britling Company

Company:_ Not documented Location:Not documented
Date pate

Started: D9Feb4?

Complete: 08Sep50

WELL TEMPORARY CC-133
NUMBER: &99-61-156A AB927 WELL MO:foster Ranch
Hanford

Coordinates: N/S _N 61,467 E/W W 15,673
State

Coordinates: N 466,729 E 2,279,494
Start

Card #:kot documented T_ 13K R_27E S_14R1
Elevation

Ground surface: 411.3-ft Estimated

Depth to water: 5&4-ft (8Sep50

(Ground surface)_50.6-ft 29Apr94
GENERALIZED Driller's Borehole
STRATIGRAPHY  Log has been [5]

(Extensively sumarized) decommissionedy

Ge45:
45657

Sandy CLAY and CALICHE

CLAY, CALICHE and SAND
57+67: Blue SHALE/CLAY @ SANDSTONE
67-85: Bluewgray SHALE, yellow CLAY 280"
B5+95: Brown sandy CLAY or SHALE

95+105: Yellowwreddish brown CLAY
105+125: Red-brown CLAY/SHALE, CALICHE
125«140: Tan-brown sandy SILT

140-146: Fine white SAND and SILT
146#155: Lt CLAY and SAND, some GRAVEL
155+165: Fine white SAND, CLAY, tan SILT
155+185: Tan SILT, CLAY, fine white SAND
(some SANSTONE & blue SHALE)
Fine white SAMD, tan SILT/CLAY
very fine white SAND and MUD
White SHALE, few GRAVEL/SAND
Red SAND, loose

Layers red-brn SAND/white SHALE
Blue SHALE, SAND, white CLAY
white & blue SHALE, SAND

White CLAY some SAND/SANDSTONE
White CLAY and SAND

Pink socapy CLAY, no SAND

Tight CLAY and SAND

Wwhite sandy CLAY

Blue SHALE, BASALT chips

Green SILT, SAND, BASALT chips
Black sandy BASALT

BASALT
BASALT,
BASALT
Layered blue SHALE,

basalt GRAVEL, black lava MUD
BASALT

31—

185«195:
195+205:
205+227:
227-233;
233%245:
2450250
250%260:
2604270
2704278
278%279:
279~284:
286+300:
300-303:
303309:
309+310:
310+318:
2184323
323-330:
330~348:

layers of black SHALE L

3484367
367%368: Fine gray SAND

368%436: BASALT (break @ 422+423-ft)
436m438.5: SAKDSTONE/GRAVEL/CAL ] CHE /SAND
438.5%451:; BASALT

451458 SHALE, MUD, BASALT chips, SAND

458+475: Gray SANDSTONE, ASH, SAND, chips
475+490: Lava MUD/BASALT chips/blue SHALE
490-510: Porous BASALT, w/blue SHALE
510+517: BASALT, some ASH

517+520: Loose BASALT and SAND

520~568: BASALT

568+581: BASALT w/volcanic ASH & MUD
581+583: Hard BASALT

583+600: Rotten BASALT

600+607: Hard BASALT

Drawing By:_RK| /ON61W16A.ASE
Date :_285epP4
Reference :_HANFORD WELLS

| Elevation of reference point:
(top of casing)

Height of reference point above[ 2.1-ft ]
ground surface

[412.52-f¢]

{ Depth of surface seal
No surface seal documented:

[_ND ]

| B-in ID carbon steel casing, +2.1~300-ft

—————1 &-in 1D carbon steel casing, ~+2.0-+498-ft

} 1.5-in 0D galvanized pipe, +72.0+320-ft

| ¢—-——1 9-in nominal hote, 0~300-ft

8-in casing perforated,
122+275-ft, 600-cuts total

+———1 9-in nominal hote, 0~300-ft

DTB=Depth to bottom,
227.0-1t, 29Apr94

8-in nominal hole, 303-607-ft

DECOMMISSIONING ACTIVITIES:

18Aug~065epP4 by WHC Well Services

1) Removed 1.5-in pipe and 4-in
casing.

21 Cleaned hole to 605-ft.

3] Perforated B-in casing,

3-300-ft, & cuts/rd/ft.

Cement grouted w/tremie

3n605-ft.

Cut casing @ 3-ft,

place cap and filled to grade.

4)
5]

)} Borehole drilled depth: {_607.0-f1]




WELL CONSTRUCTION AND COMPLETION SUMMARY

orilling Sample

Method: Cable tool nominal Method: Not documented
Drilling Additives

Fluid Used: Not documented Used:_ Not documented
priller's WA State

Name:_Not documented Lic Nr:_Not docunented
Drilling Company

Company:_Not documented Location:Not docJamented
Date Date

Started:_Not documented Complete:_Not documented

WELL TEMPORARY

NUMBER: _699-61-168  AB928 WELL NO:Foster Ref-7
Hanford

Coordinates:N/S_N"61,450 E/W_W715,700
State

Coordinates: N _"466,730 £°2,279,.500
Start

Card #:Not documented T_ 13N R_27E S_14R2
Elevation

Ground surface: 406.7-ft Estimated

Depth to water: Not documented
(Ground surface) 56.6-ft 29Apr94

GENERALIZED Driller's
STRATIGRAPHY Log

(no Log available)

DECOMMISSIONING ACTIVITIES:

«————! Elevation of reference point:

[408.00-ft)
{top of casing)
Height of reference point above[_1.3-ft 1
ground surface

Depth of surface seal
No surface seal documented:
8-in 1D carbon steel casing, Q«ND

i {_ND ]
]
! 9-in nominal hole, D=ND

L
-

+————— 5-in ID carbon steel casing, +1.3«7113-ft

06#135epP4 by WHC Well Services

11 Removed 1.5-in tubings
and punp. Cleaned out.

2] Made TV run. Depth and
casing to about 113-ft.

31 Perforated 6-in casing,
5+105-fr @ &4 cuts/rd/fe.

4] Cement grouted, 3«7113-ft.

5] Cut casing @ 3-ft. Found
8-in starter casing to
unknown depth.

6] Drilled cement plug out.

7} Perforated 6 and B-in
casings, 7»107-ft
w/Jet-Shot perforator,
4 cuts/ft/rd.

8] Regrouted 3-ft to
bottom w/cement.

9] Placed cap and filled to grade.

Drawing By:_ RKL/SN61W16B.ASB
Date : 28SepP4
Reference :_HANFORD WELLS

«———— &6-1in nominal hole, ND»"113-ft
-— { Borehole dri:led depth: [C115-ft 1

01B=Depth to bottom inside tubing
74.9-ft, 29Apr94

NOTE: Has two strings of 1.5-in
carbon steel tubing, one

has pump




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-61-16B

WELL DESTGNATION : 699-61-37

CERCLA UNIT : Not applicable

RCRA FACILITY H Not applicable

HANFORD COORDINATES : N 761,450 w ~15,700

LAMBERT COORDINATES : N"466,730 E72,279,500 [Estimated]

DATE DRILLED : Not documented

DEPTH DRILLED (GS) : “81-ft

MEASURED DEPTH (GS) : 74.9-ft, 29Apr94 (Inside 1.5-in tubing),
“113-ft, 0D6Sep%s

DEPTH TO WATER (GS) : 56.6-ft, 29Apr94

CASING DIAMETER : 5-in carbon steel, 3-~113-ft nominat,
8-in carbon steel, 3-not documented

ELEV TOP CASING : “404-ft, Estimated

ELEV GROUND SURFACE : 406.7-ft, Estimated

PERFORATED INTERVAL : Perforted, 3+107-ft during decommissioning

SCREENED INTERVAL H None documented

COMMENTS : FIELD INSPECTION, 29apr94

5-in carbon steel casing, 2 1.5-1n inner casings.

Capped, not locked

No pad, posts or permanent identification.

Not in radiation zone.

OTHER: Borehole deconmissioned, 06+13SepP4 by WHC Well Services
AVAILABLE LOGS : None

TV SCAN COMMENTS : Not applicabie
LISTED USE : None
CURRENT USER : None - borehole has been decommissioned

PUMP TYPE : Necne
MAINTENANCE :



WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling

Method: Not_documented
brilling

Fluid Used: Not documented

Sample

Method: Not ducumented
Additives

Used: Not documented

Driller's

Name:_ Not documented
prilling

Company:_Not documented

WA State
Lic Nr:_Not ducumented
Company
Location:Net documented

Date Date
Started: Not documented Complete: Not documented

WELL TEMPORARY

NUMBER: 699-51-7 AB820 WELL NO:

Hanford

Coordinates: N/S _N"51,000 E/W W "7, 000
State

Coordinates: N "456, 28B4 E _"2,288 194
Start

Card #:Not documented T_13N R_28E s 3041
Elevation

Ground surface: 398.4-ft Estimated

Depth to water:Dry @ 22.6-ft

29Apr94 ——

(Ground surface)

GENERALIZED Driller's Borenole
has been
decommissioned

STRATIGRAPHY Log

No log available

DECOMMISSIONING ACTIVITIES:
29Aug94d by WHC Well Services
11 Drilied out below

corrugated liner to 28-ft.

2] Tried to pull liner,
retrieved 10-ft.

31 Cement grouted well,
3-ft to bottom.

4]  Removed pad,
cut liner @ 3-ft
and filled to grade.

(top of casing)

| Depth of surface seal [_ND

No surface seal documented:

Has “3xé4-ft concrete foundation

or punp base

12-in ID corrugated casing, +1.6+721-ft
24~in nominal hole, 0-ND-ft

{—__ ground surface
hd
1

Drawing By:_RKL/6NS1WO7.ASB
Date 285ep94

Reference : HANFORD WELLS

} 12-in casing perforated,
T»"21-ft, 4 cuts/rd/ft

f Probable fill

DIB=Depth to bottom,
22.6-ft, 29Apr94

} Elevation of reference point: [400.00-ft)

Height of reference point above[ 1.&-ft

Borehole drilied depth: [_"21-ft

]

]




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES
LAMBERT COORDINATES
DATE DRILLED

DEPTH DRILLED (GS)

MEASURED DEPTH (GS) :
DEPTH TO WATER (GS) :

CASING DIAMETER
ELEV TOP OF CASING

ELEV GROUND SURFACE ;
PERFORATED INTERVAL :

SCREENED INTERVAL
COMMENTS

AVAILABLE 10GS
TV SCAN COMMENTS
LISTED USE
CURRENT USER
PUMP TYPE
MATNTENANCE

RESOURCE PROTECTION WELL - 699-51-7

699-51-7

Not applicable

Not applicabte

N 51,000 W ~7,000 [Estimated]

N 456,286 E 2,288,194 [HANCONV]

Not documented

Not documented

22.6-ft, 29Apr94

Dry @ 22.6-ft, 29Apr9s

12-in, corrugated galvanized steel, “3=not documented
Not applicable

398.4-ft, Estimated

Original =~ 7=21-ft

Not applicable

FIELD INSPECTION, 03Jan92,

12-in galvanized steel casing. Capped and locked
2.9 x 3.8-ft concrete foundation or pump base.
No posts or permanent identification.

Not in radiation zone.

OTHER:  Borehole decommissioned, 29Aug94 by WHC Well Services
None

Not applicable

None documented

None - borehole has been decommissioned

None



WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling 3ample

Method:_Cable tool Method: Harg tool
Dritling Additives

Fluid Used: Not documented Used: Not documented
Driller's WA State

Name: R, J. Strasser (?) iic Mr:_Wot docunented
Drilling Company
Company:_Strasser Dritiling Co Location _Portlayi, OR
Date Date

Started:_Within 1951 Complete: _20JanS2

WELL TEMPORARY

NUMBER: 699-111-24 WELL NO:_PSN 500-1
Hanford

Coordinates: N/S K_111,000 E/W W__24,000
State

Coordinates: N 516,240 E _2,271,040
Start

Card #:_Not documented T15N R27E S34L
Elevation

Ground surface: Not documented

Depth to water:__ 271-ft Jan52

Borehole
GENERALIZED Driller's
STRATIGRAPHY Log

0-+109: TOPSOIL ard CLAY
109+208: Reddish-brown |3 EE0
SHALE i
Brown & grey ROCK
Alternate lLayers-

hard & soft ROCK

Hard grey BASALT-
green CLAY seams
Porous black BASALY
Hard black BASALT
Parous black BASALT
w/interbedding of SAND
(40 gpm water)

Kard black and grey
BASALT

Grey BASALT-

blue CLAY in seams
Grey and black BASALT
Grey porous BASALT
Hard BASALT

208+219:
219+229:

229-238:
238+269:

269+297:
297%351:

351+509:

509+535; [3]-»4
S35+603:
6036281
628~636:

DECOMMISSIONING:
09+15AugP4 by WHC Well Services
11 Cleaned out to bottom.

2] Grouted w/neat cement,
250-636-ft in ~100-ft
stages using tremmie pipe.

3) Perforated 16-in casing,
110-240-ft, & cuts/rd/ft.

4] Grouted 16-in casing to
“3-ft below ground surface
w/neat cement.

5] Cut casings @ ~3-ft.

Placed cap, filled to
grade and compacted.

| Elevation of reference point:
699.14 ft (Top of casing)

Type of surface protection:
Cement pump pad
+——| Grout between 16 and 20-in casings,

+—} 20-in ID carbon steel casing,
Surface«108-ft w/steel drive shoe

} 16-in ID carbon steel casing,
Surface~235-ft w/steel drive shoge

Hole diameter,

} 0~108-ft, 21-in nominal

i 108+255-ft, 17-in nominal
—i £25+353.5-ft, 13-in nominal

T+ 12-in ID carbon steel liner,

245+353.5-ft w/steel drive shoe
May have lead packer at top

12-in liner perforations,
245+353-ft, 12/ft/%x4-in

Hole diameter,

+———1 353.5+636.0-ft, 12-in nominal

Drawing By:_RKL/6N111W24 . ASB
Date: 28Sep%4é
Reference:

| Borehole drilled depth: [_636.0-ft)




SUMMARY Of CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-111-24

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES ;
LAMBERY COORDINATES :

DATE DRILLED

DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH TO WATER (GS) :

CASING DIAMETER

ELEV TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL :

SCREENED INTERVAL
COMMENTS

AVAILABLE LODGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

699-111-24
Not applicable
Not applicable

N 111,000 W 24,000 [HANFORD WELLS]
N 516,240 E 2,271,200 [HANCONV]

Jan52

636.0-ft

836-ft, 09Aug94

271.0-ft, Jan52

20-in carbon steel, 3+108-ft,
16-in carbon steel, 3+255-ft,
12-in carbon steel, 245+353.5-ft
“696-ft after removal of 3-ft
“700-ft

12-in Liner, 245+353-ft

16-in casing, 110-240-ft

Not applicable

FIELD INSPECTION,

OTHER; Borehole has been decommissioned
Drilier

Mot applicable

Not appticable

Not appticable

None documented

None - Borehole decormissioned by WHC Well Services, 09«15Aug94

None



WELL CONSTRUCTION AND COMPLETION SUMMARY AS-BUILT

brilling Sample WELL TEMPORARY
Method:_Cable tool Method: Hard tool | NUMBER:_699-86-95 A9061 WELL NO:_PSN H83C
brilling Addit:ves Hanford

Fluid Used:_Mot documented Used:_Nat documented Coordinates: N/S N_86,000 E/W W_ 95,000
Driller's WA State State

Name: R. J. Strasser (7) Lic Nr:_Not documented | Coordinates: N_491,058 E _2,200, 105
prilling Company Start

Company:_Strasser Driiling Co Location _Portlar, OR | Card #: Not documented T_14N_ R_25E_ S_28E1
Date Date Elevation

Started:_Not documented Complete: Not documented | Ground surface: 871-ft Estimated

Depth to water: 4B3-ft Not documented
Borehole

has been
decommissioned

GENERALIZED Driller's
STRATIGRAPHY Log

0~16: Coarse SAND
16+33: Coarse SAND-

some GRAVEL
33eb46: SAND
46-51: SAND, some GRAVEL
51+69: SAND w/CLAY binder
69+123: Packed SAND, some GRAVEL
123+142: SAND wW/CLAY binder
142=149: SAND & GRAVEL
149«206: Dirty SAND, CLAY binder
206~215: Packed SAND
215%219: Dirty SAND
219=227: SAND & GRAVEL
227+236: SAND w/CLAY binder
236+249: Packed SAND
269+331: Dirty SAND
331+341: SAND, some GRAVEL
341+354: Fine brown SAND
354+369: SAND, some large GRAVEL
369+396: SAND & GRAVEL
396~417: Dirty SAND
417=423: SAND, some GRAVEL
423+483: SAND, W/GRAVEL »>»6-in
483»511: SAND & GRAVEL
(Water bearing)
SAND w/CLAY binder
coated with blue clay,
Cemented GRAVEL
SAND & GRAVEL
(Water bearing)
SAND, GRAVEL & CLAY
GRAVEL, BOULDERS & CLAY
SAND & GRAVEL
Large GRAVEL, SAND & SILT
Cemented GRAVEL
GRAVEL & CLAY

31—

511-~538:

538#547:
547569

569%577:
577+593:
593+607:
607#616:
616623 :
6236481

DECOMMISSIONING ACTIVITIES:
11May=31Aug®s by WHC Well Services
1

————J4——! Borehole drilled depth:

~—1 Elevation of reference point:
873t

NOTE: Construction details not
3 documented but assumed to
‘ similar to other welis of
this depth.
Type of surface protection:
Not documented

«——— | May have 24-in casing
| Assumed surface~Not documented
.I'I——,' Cement grout assumed

~——— 1 20-in casing, 0-636-ft

Iy

+«——| No perforations documented,
May have been perforated
@ water bearing 2ones logged.

_J—-: Open hote, 636+648-ft
-—

[_648-ft

2]

3
4]
51

TV run had water @ 436-ft and cement plug @ 442-ft.
Cleaned out to bottom. Ran TV arnd caliper log.

20-in casing to 636-ft and depth to bottom, 648-ft.
Perforated from bottom of pump structure to bottom

of casing @& “636-ft, & cuts/rd/ft.

Cement grouted hole in stages. Placed cap on casing.

Removed pump structure and filled to grade.

Drawing By:_RKL/SNBOWSS.ASH
Date:
Reference:

29SepPh
COE 71-05-37 27Feb57




WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

Y INT

KANFORD COORDINATES :
LAMBERT COORDINATES :

DATE DRILLED
DEPTH DRILLED

(6$)

MEASURED DEPTH (GS) :
DEPTH TO WATER (GS) :

CASING DIAMETER
ELEY TOP CASING
ELEV GROUND SURFACE

PERFORATED INTERVAL :

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

RESOURCE PROTECTION WELL - 699-86-95

£99-86-95

Not applicable

Not applicable

N B6,000 W 95,000 [Hanford Wells}
N 491,058 E 2,200,105 IHANCONV]

Not documented, 1951 or "952

648-Ft

648-ft, 23Aug94

436-ft, 11May94

20-in ID carbon steel, “(=636- ft
“B73-ft [HANFORD WELLS]

"871-ft, Estimated

None documented

Not applicable

FIELD INSPECTION,

OTHER; Borehole decommissioned by WHC Well Services, 22+28Aug%4
Driller

20-in casing

Army camp water supply

Nene - borehole has been decommissioned
None



WELL CONSTRUCTION AND COMPLETION SUMMARY

Hard tool

Used: Not documented

prilling Sample

Method: _Cable tool Methaod:

Drilling Additives

Fluid Used: Not documented

Driller's WA State

Name: R. J. Strasser (7)

prilling Company
Company:_Strasser Drilling Co Location _Portiand, OR
Date Date

Started:_Not documented Complete:

Lic Nr:_Mot documented

10Nov53

WELL TEMPORARY

NUMBER: 699-92-14 AQOBZ2 WELL NO: PSN 505, #9
Hanford

Coordinates: N/S N__92, 000 E/W W__14,000
State

Coordinates: N 497 266 E _2,281,000
Start

Card #:_Not_documented T_14N R_27E_ s_24C1
Elevation

Ground surface: Not documented

Depth to water:__383-ft Nov53

GENERALIZED Driller's
STRATIGRAPHY Log

0-3: CLAY, SILT, TOP SOQIL

3+9: CALICHE

9=206: Light brown CLAY
206+573: Blue, brown

green CLAY

Pea GRAVEL with CLAY
SANDSTONE

Hard gray BASALT

Soft red porous BASALT
Black and gray BASALY
Green and blue SHALE
Black and gray BASALT
Porous red ROCK

and CLAY

B883~1027: Porous black BASALT
1027»1165: Black and gray BASALY
1165+1191: Blue CLAY

1191+1246: Gray and black BASALT
1246~1261: Porous black BASALT
1261=1276: CONGLOMERATE
1276+1283: Blue CLAY

1283+1291: CONGLOMERATE,

rotten wood, pyrite
Black BASALT

Porous black BASALT
BASALT

573-580:
SB0-589:
589~5601:
601+631:
63146057
697-730:
730w874;
874+883:

1291+1371:
1371«1393:
13931396

DECOMMISSIONING ACTIVITIES:
124225epP4 by WHC Well Services
1] Cleaned out well to bottom.
2] Perforated with Jet-Shot
perforator, 300+1,395-ft.
Cement grouted from bottom
of concrete structure to
1,396-ft w/tremmie pipe

in stages.

Placed cap, removed pad
and filled to grade.

31

4]

Drawing By:_RKL/&6N92W14.ASB
Date: 29SepP4
Reference:

2 L

L A el e e s s

|

ri Elevation of reference point:
B62.01-ft (Top of casin

Type of surface protection:
Concrete pump housing
| Grout between 16+20-in casing

{ 20-in carbon steel casing,
Surfaces297-ft w/drive shoe

Surfaces576-ft w/drive shoe

21-in nominal hole, 0-297-ft

]

|

-i 297+576-ft, 17-in nominal

i 976+1,396-ft, 16-in nominal
NOTE: Hole diameter may be
less than 16-in. However,
a pump test was documented in
16-in hole to 1,396-ft.

—

+————1 16-in carbon steel casing,
—

—

| 12-in carbon steel liner,
558«1,038-ft

Lead packer at top and drive
shoes at top and bottom.

y 10-in carbon steel liner,
1,028-1,201-ft
Lead packer at top and drive
shoes at top and bottom

B-in carbon steel Liner,
1,185+1,396-f¢t

Lead packer at top and drive
shoes at top and bottom

8-in casing perforations,

i 1,370»1,393-ft, 9 cuts/ft

Cuts %x4-in

Borehole drilled depth:

[1,396-ft )




SUMMARY Of CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES ;
LAMBERT COORDINATES :

DATE DRILLED

DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH TO WATER (GS) -

CASING DIAMETER

ELEV TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL :

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

RESOURCE PROTECTION WELL - 699-92-14

&99-92-14

Not applicable

Not applicable

N 92,000 W 14,000 [HANFORD WELLS)
N 497,266 E 2,281,000 [HANCONV)
Nov33

1,396-ft

1,396-ft, 12Sep94

383-ft, Novd3

20-in carbon steel, surface=297-ft,
16-in carbon steel, surfaces574-ft,
12-in carbon steel, 558+1,038-ft,

10-in carbon steel, 1,028«1,201-ft,
8-in carbon steel, 1,185~1,394-ft
862.01-ft [MANFORD WELLS!

Not documented

300-1,395-ft

Not applicable

FIELD JINSPECTION,

OTHER; Borehole decommissioned, 12-22Sep®é by WHC Well Services
priller

Not applicable

Army camp water supply

None - borehole has been decommissioned
None



WE.L CONSTRUCTION AND COMPLETION SUMMARY

I

prilling Samgle WELL TEMPORARY PSN 82
Method:_Cabie too! Method: Mard toel | NUMBER:_§99-79-1C4 WELL NO:_ Well-515
pbrilling Additives Hanford

Fluid Used:_Not documented Used: Not_documented Coordinates: N/S N 79,000 E/W W 104,000
Driller's WA State State
Name:_Not documented Lic Nr:_Not documented | Coordinates: N _484,035 E _2,191,122
Driliing Company Start
Company:_Strasser Drilling Co Location _Portland, OR Card #: Mot documented T148 R25E S3iM1
Date Date Elevation

Started:_Not_documented Complete: _Feb53 | Ground surface:_775.0-ft Estimated

Depth to water: 375.7-ft 10Feb53

(Ground surface)lb4-ft 31Hay94 - i Elevation of reference point: [775.6-1t]

Borehole
has been (3d.]
decommissioned v

GENERALIZED ©Driller's
STRATIGRAPHY Log

0e75: TOPSOIL
"5+37: Loose black SAND
37~60: Gravelly SAND
60»130: Coarse GRAVELS
w/COBBLES & BOULDERS
Clayey GRAVEL
Brown & black SAND
Clayey SAND
Sandy GRAVEL
cemented in part with
some COBBLES & BOULDERS
Clayey sandy GRAVEL
sandy GRAVEL
with littel CLAY
Clayey sandy GRAVEL
Sandy GRAVEL
Sardy clayey GRAVEL
Sarcly GRAVEL with
very little CLAY
Clayey sandy GRAVEL

130164
1660210
219=294;
2944340

340429
429450:

4504512
512+516:
5164672
AT2=0B4 :

684699

DECOMMISSIONING:
By WHC Well Services Support for
US Corps of Engineers, 31May94=12Jul®4

1] Drilted plug from 370-ft to
635-ft. Plug refused to go
farther. Unable to remove
by extensive fishing or drilling.
Received concurrence from Ecology
to plug well from 635-ft.

2) Perforated 304~633-ft,

4 rows of 7 cuts per foot,
3) Installed grout using tremie:
8. Neat cement, 603+635-ft
b. Pure Gold Bentonite 29+603-ft
c. Bentonite chips 25=29-ft
d. Neat cement cap O=25-ft

Type of surface protection:
May have cement purmp housing

Grout seal between 14+24-in casings

24-in heavy duty
| standard line pipe casing,
Surfaces304-1t

' 16-in heavy duty
standard line pipe casing,
+1.5-699-f1

Plug @ 370-f¢
16-in casing perforations,

429436 ft

512«5146-ft

e 6TZm674-f1

Drawing By:_ RKL/6M79W104 . ASB
Date: 22Jul 94
Reference: _COE 71-05-37 27Feb57

} Borehole drilled depth: [_699-ft 1




WATER WELL REPORT



EHe Criginal and Flrst Copy with
Departmeni of Ecalogy

Second Copy — Owner's Copy
Third Copy — Drlller's Copy

WATER WELL REPORT

S5TATE OF WAS

Start Card No, 33597
uNiQUE weLL1b. s 699-112-37

Water Right Permit No. A/ﬁ’

HINGTON

(1) NER: Name.

U.S. Department of Energy

AckIress

Richland, WA 99352

(2) LOCATION OF WELL: county ___

(2a) STREET ADDRESS OF WELL (or nearest address)

Grant

SE 144 Nw 1/4 Sec 32 T15N N..R27E WM,

(3) PROPOSED USE:

Irngation
DeWater

—
[

% Domestic

Industria

Test Wal

Municip 4l
Other

Qwner’s number

(4) TYPE OF WORK:
Abandgned [x

New well )

Deepened ]
Raconditioned 1)

(If more than one)

of well

Boad T
Dnvanl
Jeted .

Method: Dug [
Cabre 3
Hotary 7]

(10} WELL LOG or ABANDONMENT PROCEDURE DESCRIFTION

Formation. Describe by color. character, $ize ol material and structure. and show thickness of aguilers
and the king and nature of the mataral in each slratum penetraled. with at least one eniry for each
change of information

MATERIAL FROM

DIMENSIONS:
Drilied

(5}

__teet.

Diameter of well

Depth o! complated well

8 - mnches,

1,123

.

CONSTRUCTION DETAILS:

Casing Instalied:
Woelded

Liner instailed D
Threaded ]

{6)

Di

Ref. Attached As-Built
Diam. from
Cham, from

_ M
(¢}

am. from _fio

Perforations: Yes [E
Type ol perforalor used

“Reference Attached As-BuiTt

SIZE of perforalions
pertorations from
parforations from

perforations from _______

Screens: Yes [ ] No EX}
utagturer's Name

El

__ Model No _

Chamn. Slot size

Diam. Siot size

from e

from it

no K

Gravel packed: Yes O
Gravei placed from

Size of grave!

fi. to _

No[j

Surface seal: Yes m
Material used in seal

To what depth?

Did any strata contain unusable waler?
Type of water?

No .]

Depih of strata __

Yas D

Mathod of sealing strata off

{(7) PUMP: Manufacturer's Name -

Type:

WATER LEVELS:

Statc lavel

{8)

above mean sea

Land-surface sievalion

levei
f1. below top oi wall Date _

Anesian pressure

Arlesian water is confrolled by

Ibs. per square inch  Dale _

; Cap. valve, eic,)” -—

(®) own
Was a purnp tesi made? Yes [] No

Yield:

WELL TESTS: Drawdown is amount water level is lowsr,

gal./rmin. with

.19

wokStarted _ 8/(J8/94 15, Completed 10/14/94

iow Static leval

o
It yos, by whom?
- ﬂ.d}éo‘:m aher e

O

f7s.

" '

"

— .

e

Recovary data (time taken as zero
top to water lavel)
Water Level

Wﬁump turned off) (water level measured from wal

gal.Zmin, with

_pal./min. with stam

Temparature of water

T'T’/ Water Level Time Waler Leves: |
ft. drawdown aner N nrs,
set at __fotor e hrs.
gpm. Daw ___ _ e
Was a chemical analysis made? Yes D N [:]

WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or accepl responsibility for construction of this well, and its
comphance with afl Washington well construction standards. Materials used and
the information reported above are true to my best knowledge and beliet

name Westinghouse Hanford Compan
(PERSON, FIAM, OR COAPORATION)  (TYPE DRPRINGL .

Addrass P.0: B% 9 B!;& [ﬂ_ﬂd ;_._HA_._ _L_
Qs o LA,
(Signed) L_.L_S_ngggm* License No. __ 1580
(WELL LLER}

Contractor's
Regstration
No.

A L7 ke AN VY 2 o

(USE ADDITIONAL SHEETS IF NECESSARY)

Date




33649

Start Card No.
Flie Originel and First Copy with u
Department of Ecology WAT E F{ W E L L R E P O RT UNIQUE WELL LD, & 6}:\‘?‘387
Second Copy — Owner's Copy - -HL-4H3
Third Copy — Driller's Copy $ 1#TE OF WASHINGTON Water Right Permit No. MA
1 YNER: Name U.S, Department of_Znerdy _ _ acoes Richland, Washington 99352
(2) LOCATION OF WELL: cCouny Benton  SE L, SW s 21 14N . 2 YE,,,
(2a) STREET ADDRESS OF WELL (o nesres: address) _ NA
—~
(3) PROPOSED USE: & Domesic  ygucyiw = muncra (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
g:;gv::ﬁ:, Test Weli Othe N Formation: Describe oy color, character, size of matenal and sifucture, and show thickness of aguiters
and the kind andg nature of the material in gach siratum penetrated. with at i6ast one enmry tar each
. Owner's number of well change of information
() TYPEOF WORK: {it more than ane) - MATERIAL FROM TO
Abandoned j New well Method: Dag Bared
Deepened = Cable Drivan
Reconaitioned Rotary Jeted
(S) DIMENSIONS: Diamster of wet 2c ~nes | Reference Attached As-Built
Driled _S2C  _ feet. Deptnofcompletedwel = 520 _ _
(6) CONSTRUCTION DETAILS: T T
MA T — - > :
Casing installed . Diam. from__- ™ "' t.1o T [ :
Welded 0 _—(TE from, 1o . .h : | -
Linet installed ) ~ ——=—" :
Threaded L *  [wam from "o o -
Perforations: VYes [X] No D J t Sh t . .
Type cof perforalor Lsed . € 0 o —
SIZE of perforations 5/ d inch dla an. by i [~
perforations from _ - fto_ _ .t
_ perioratons tram hwo_ _ — N
perforations fram _ wwo_ o T
Screens: Yes || ne X T
‘nufacturer's Name e
e Mode!No. _
Diam. Slot size from Mt
Diam. Siot size trom k10 ft
Gravel packed: Yes D Nao E Size of gravel ___ e
Gravel placed from ftw_ — 1
Surlace seal: Yes P  No ]  Towhatdepth? !
Material used in seal . b
Did any strata coman unusabie water?  Yes D No :j
Type of water? ____ Deptholstrata
Method of seaing sirata off . o _
{7) PUMP: Manufacturer's Name I 7/
Type: H.P. v | -
» Lang-surtace elevation
(8) WATER LEVELS: above Mean sea level /é_ Ho—
Statc level . below top of well Date S
Anesian pressure _.. Ibs. pet square nch  Dat e
Anesian water is controliet by e T e
ap, ydlve, gic.
P wors snsa 0972779815 Gompeed 10/ 15 ETRCL:

() WELL TESTS: Drawdown is amount water level is/wared beiow static level
Was a pump test mage? Yes [ no [ 85, by whom? R

Yield: 10 fi. drawdown ahter — _hrs. |

" " “ »

_gal./min. with

Recovery data (time 1aken as zerd when pump turned off) (water level measured frorn well
top to water level)

e Watar Level Time Water Level Time Water Leva
— —_ - JR—— [P —
pd
/ — ——
ate of 1es!
gal./min with #. drawgown atter — . _ s,
_gal./min with sterr set at 1. tor _nts.
Anesian fiow gpm Dawe __ —
Temperature ot water ____ was & chernica! analysis mape”  ‘ac D 4o 1_:1

WELL CONSTRUCTOR CERTIFICATION:

I constructed and/or accept responsibility for construction of this well, and ds
compiiance with al Washington well construction standards. Maierials used and
the information reportec above are true 1o my best knowledge and belief,

NAME

(PERSON, FiM. OF CORPORATION) PE DA PRI “*
Addrass P 0 BOX 19,7,0 R1Ch‘|and WA 99352

Qi { - {AD

(Signed) __D. E S ko &l 1&&“: License No. __ 1580 L
Contractor's
Regustration N
Ne. N & Date IC![‘\‘.’(‘“-{ .19_E{

{USE ADDITIONAL SHEETS IF NECESSARY)



File Original and First Copy with
Departmeani of Ecology

Second Copy — Qwner's Copy
Third Copy — Drillet's Copy

WATER WE

STATE OF WASHINGTON

24610
699-115-6]

Stant Card No.

LL REPORT

UNIQUE WELL tL.D. ¥

_AA

Walter Right Permit No.

(" YNER: rame U.S. Department of En2rgqy  acces Richland, WA 99352
{2) LOCATION OF WELL: Gouny __Lﬁﬂfti*___ e 5 SW u SE  tuse 28 1 15N 4 g 26F wm
(23) STREET ADDRESS OF WELL (o nearest address) _ I\A I
{3) PROPQSED USE: K Domestic Inoustna: Muricy 4l (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIFTION
_1 ::()no\:hon Tesl Well Othuar 7 " Formation: Dascribe by color, character, size ol maternal and struciure, and show thickmess of aguilers
v aWatar and the lund and nature of ihe matenal in each stratum penatraied, wilh at least one entry 1ar sach
. B ber af well change of inlormation o
(4) TYPE OF WORK: Quners hurbor of we R = - -
MATERIAL FROM | TO
Abandoned [ New well [ Method Dug [ Bored | - - .
Deepened [ Cable [ Drveni’ | _ !
Reconditioned [ Rotary Jeted [
(5) DIMENSIONS: Diameter of well ___ 8 — . wmwhes. } " -
Drilled ___feet. Depth of compieted wall ng___ # _Reference Attached As-Built -
{(6) CONSTRUCTION DETAILS: Ref, Attached As-Built T T —
Casing installed: ] * Diam. from Mt . k[T T
Walded |} , L - )
Liner mstalied [ o Diam from L tte _ R
Threadad a Diam trom ___Yie R i B s - -
Perforations: Yes (X Ne [ - T H__V _i B
Type of perlarator used HO] t/Jet‘ShOt e
SIZE of perforations by I -
_ perorationsktom _____ ww_ __ .  _w {
perforations from _ Mw_ . h -
pertorations from . Mo fl.
Screens: Yes E} No [XJ ----- o |
“"anutacturer's Name -
e . _ ModelNe. |
Diam. Siot size ._from _ . kKte  __  _k
Diam. Slot size from it to .k
Gravelpscked: Yes ] NolJ  Sizeotgavel
Gravei placed from flte ______ _ o —__h ~
Suriace seal: Yes E] No E To what depth™ B --;
Material used in seal S -
Did any strata contain uhusabie water?  Yes D Ng D - _
Type ot water? ___ Depth of strata _ o _ —
Mathod of sealing strata off _ - e = b— — *
{7) PUMP: manutacturersMame _____ NA =~ I -
Type: _HP __ A
- Lang-surf lovani
(8) WATERLEVELS: Luncsutace sbston D o
Static lavel ft. below lop ol well Date ___ S —
Artesian pressure lbs. per square inch Date _ R _
Angsian waler is controlled by — e ——
Cap. vaive, lf)/

work Stated __ 8/ 10/94 19 Completes

(9) WELL TESTS: ODrawdown is amount water level is lowered sélow siatic Jevel
Was a pump test tnade? Yes D No D it yes byshom?
Yield: _gal./min. with _ H. dr, wnatter _ nrs.
" " A B " »

Recovery data ({time 1aken as zero whenpump turned oft) {water ievel measured froin weli
top to water level)
Tine’

T g Water Lave! Water Level Time Whater [ evel

st

R, drawdown after
. hfor
Date _

_gal./min. with _ hws,

__gal./min. with stem set at
g.p.m.
. Was a chemical analysis made® Yes D

_ s,

‘emparature of water

— 1994

WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or accept responsibility for construction of this well, and its
compliance with all Washington well construchon standards. Materials used and
the information reported above are true o my best knowledge and belief.

name  Westinghouse Hanford

(PERSON, FIRM. OR CORPORATION)

{TYPE OR PRINT)

Address [ i _
Qs .

Signed . E. Sk“gl |é§ i 1580

(Signed; 'D WELT DAILLER) License No. —_

Cantractor's
Registration
No. NA’

Datejﬂ-f?_"{
1

{USE ADDITIONAL SHEETS IF NECESSARY)

18 A




Start Card No. 32006

Depariment of Ecology WATEFR WELL REPORT onoue wett 10,1099~ 70-17

Second Copy — Owner's Copy

Third Copy — Drilier's Copy S1ATE OF WASHINGTON Water Right Permit No. _MA
( INER: name__U. 5. Department of Cnerqy  asoes Richland, WA
2) LOCATION OF WELL: couny Franklin CNE L NW e 11 13N L 2TE
(2a) STREET ADDRESS OF WELL (o nearesiacomess) ____ NA_
(3} PROPOSED USE: r___.‘ Domesic ndustnal ] Mureipal T {(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIFTION
‘[ 1 I{l;rlg\;tlon Test Wall ) Other X} Formabon: Describe by color, character, size of material and struciure, and show thickness of aquiters
: WVater and the kind and nature of the material in each stratum penetrated, with al least ona entry for each
. changs of intarmation,
(4) TYPE OF WORK: Qwoersnumberotwsl  AGGAB . E A —— == =
Abandoned I% New wall [ Method: Dug T Bored | T
Deepened [ Cabig [ Drrvenl”
Reconditioned [ Rotary [l Jettad [~ See Attached As-Bu 11t
{5) DIMENSIONS: Diametor of wel 3.5 _iwnes i
Drilled __ 776 9gieet, Oepth of completed well __ ____7_ _6_-_0 - - o —
{6) CONSTRUCTION DETAILS: T T
Casing installed: _4&,-,“5_‘ Diam. from _____ C —hw 20_- Q__ LV
Waided O . I —_
Lir?er etalled _345_ Diam Imm____C' t. lo_uﬁ. Q___ t.
> Threaded ... Diam. from ko 1t
Perforations: Yes m Ne [ t-Shot T T
Type of perforator used J ei- 0 - o
SIZE of perloratians . . ney e . - !
perforations from __ hw o T T
perforations from Mw_ .. h
perforations from __ tLwe R A

Screens: Yes !:.' No {X]

~wiacturer's Nama

1 Model Ne __ ] !

Diam. Stot size .. trom . hw

f1
Diam. Slot size . trom h to Lk

Gravel packed: ‘Yes D No E Size ot gravel _
Gravel placed from . - ft.io_ ft.

Surface seal: Yes || o [] To what depth? . ft,/ e
Malerfial used in sea o e T

7
Did any strala contain ynusable water?  Yes D No [] / L —_
Type of watar? Depth of strata ___ . .

Method of sealing stratz off __ ) 7 .

{7) PUMP: ManutaciurersName _ 7/'[7 ———— b
Type: e H.P ] —

{a) WATER LEVELS: Land-surtace elavation /T
above mean sea seva! e h
Static lavel B h. below topdt weil  Date __ _ __
Anesian prassurg _ - . _ lbos per are nch Dalt; e
Anesian wate! is controlled by —a e BT T i
ap, valve, aic.
workStanee__8/18794 15 Completed 10/14 19 94
{9) WELL TESTS: Drawdown is amountéﬁr lavel is lowerad below static leve!
Was a pump test made” Yes E]MA It yas, by whom? o WELL CONSTRUCTCQR CERTIFICATION:
Yield: _ gal/min wi ——f.drawdownaher #:'i_ | constructed andior accept responsibility for construction of this well, and its
- . - compliance with all Washington well construction standards. Maternals used and
,- — —— the information reported above are true to my best knowladge and beliet
Recovery data (lime taker as zero when pump turned of) (water level measured trom wﬂi— NAME Hes t T}_gh_ou se Hanford Gom any
1op to water level} ; - " (PEASON, FIAM, OR CORPORATION] PE OR PRINT) —

Tima Water Lev) Time Water Lavel Time Watar Leve

Address P 0 Box 4,5_370 Richland, WA 99352

A %v_ Ty Tt T T (S'Qﬂed) D E S kongELiil LlceﬂSB No. 1 580

Date of test o o e
Bailef test gal./min with _ 0 drawdown ater . s Contractor's
t " 'h st ¢ at "t Hegisiration
nes gal./rmin. with stem 5at af oo onrs No ] Da .
ﬁLAW te m,,?r/ _194&2‘&_
Anesianfiow __~ ~  ~  _gpm Dae _ _ __

Temparature ol water Was a chemical analysis madg” Yét; '__3 ﬂi_N.JT:“ (USE ADDITIONAL SHEETS IF NECESSAHY)



32003

Start Card No.
Flie Original and Flrst Copy with ;
Department of Ecology WATE Fq WE LL R E PO RT UNIQUE WELL LD. # 699~61-16A
Second Copy — Owner's Copy A
Third Copy — Driller's Copy = "ATE OF WASHINGTON Water Right Permit No. NA
( NNER: neme U.S. Department 31 ELrnerqy Aovoss Richland, Washington 99352
(1. ANNER: name _UY.o. UcPdl LNl JT LNt S
(2) LOCATION OF WELL: Coumy Franklir . - SE va_ SE wwesec 14 713N wn.m 27F wm.
(23) STREET ADDRESS OF WELL {or nearest agdress; NA -
{3) PROPOSED USE: X Domestic industnal Murcal (10} WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
i ::;ngwahm Test Wel' Cithat - Formation: Describe by color, character, $ize of material and structure. and show thickness ol aguiters
eWater and the kind and natwre of the matenal in each stratum penetraled, with at keast one entry 1or sach
. Owner ber of well change of information.
) TYPE OF WORK: u ;"S,'es‘ﬂ:;"gn;? - AB3Z7 - MATERIAL FROM TO
Abandonaed & New well 0 Method Cug T Boreg 7 —
Deepened | Cable T Diven
Recongitioned Rotary T Jetted —
(5) DIMENSIONS: Diameter of well 8 inch __mres | Reference Attached As-Built

Drilled 607 _teet vepthotcomplereswen__ _H07 4

(6) CONSTRUCTION DETAILS: Ref, Attached As-Built
Casing installed: Diam. from . tw__ o _f
Welded C Diam. trom o, -
Liner installed O "
Threaded J0 " [»am from T 1o _fh
Perforations: Yes Ba No ]
Type of perforator used HO.I t —
SIZE of pertorations % by .]..,-_L;l/ —— e
perorations trom LT D T -
_ perforations from hw_ H
perforations trom _ rw__ __ . .h ]
Screens: Yes [ No Y . |
wiacturer's Name —
e MooelNo. _
Diam. ____ Siot size trom Hwo_ _ A B
Diam. _ St size fram ft to _h
Grave! packed: vYes D No m Sizeofgravel __ )
Grave! placed from ft. 10 —— .1 :
Surface seal: YesX] Mo [} Townatoepne 4 L i
Material used in seal ——
Cid any strata coniain unusable water?  Yes D Ng j
Type of water? Depth ot strata __ — ‘
Method of sealing strata off [ l

(7) PUMP: Manufacturer's Name NA . -
Type: __HP_____

(8) WATER LEVELS: Land-surface elevation
above mean sea Ieve!_S_O_,_ﬁ_ .t
Static level 52_. fi. below 10p of wel; DMA _

Artesian pressure 'bs. per sguare inch  [ate

Artesian water is cont:ofled by

{Cap. valve. elcy

Work Staned A“g ; 8 19.9Wod c 5 . 'l!-;ti 4
Lt i

{8) WELL TESTS: Drawdown is amount water level is iowered below static level
No i:] if yes, by whom? o o

was a pump lest mage? Yes ]
\Qu\; pal.zmin. with h. drawdown after _ _hrs.

" . N i .

Recovery data (time 1aki S Zero when pump turned off} {water leve! measurec from wall
10p 10 watet evel)
Water Level ]

Water Level Time Water Liaved

Date of 1est

Baiigr test gal./min with ___ #. drawdown — Uhs.
Ainest _gal./min._ with stem set at __t tor . hrs,
Artesian fiow g.pm.  Date

Temperature of water ___ Was a chemical analysis made?  Yes D ~ao ‘CQ

WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or accept responsibility for construction of this well, and its
compliance with all Washington well construction standards. Materials used and
the information reported above are true to my best knowledge and belief.

{Signed) D.E. 5 Kog Lrlvs'suvolusf R.JJ i‘%g !Agz License No. 1580

Contracior’'s
Registration

No. Date

NA o323
(USE ADDITIONAL SHEETS iF NECESSARY)

19 %Y




File Qriginal and First Copy with

Department of Ecology

Second Copy — Owner's Copy
Third Copy — Drllier's Copy

Start Card No. 32004

WATER WELL REPORT unioue weLe 1o« 538-61-168

57 ATE OF WASHINGTON

Waier Right Permit No. NA

{1, ‘NER: NamM_DﬁpﬁLt}]len_t_Ci_Eﬁengym o Aaress _ Richland, waqhingfnn 943452

(2) LOCATION OF WELL: zoumy Frarklin SE  vu SE susec 14 113 nw27E wwm
(2a) STREET ADDRESS OF WELL (or nearest aggress; NA .
b
(3) PROPOSED USE: x Domestic industna Municip.al (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
= ;:r)ngv;a’:g: Test Wel 2 Other Formation: Descride by coky, character, size ol material and structure. and show thickness of aquilars
e &nd the kind and nature of the maienal in each straturn penetrated, with at ieast one entry for each
. Owner's number of well change of information
(4) TYPE OF WORK: {If maore than one) . o
- MATERIAL FROM ™
Abandoned X New wall . Method: Dug Bored _
Deepened Catve Onen . |
Reconditoned Rotay — Jeted ~
(5) DIMENSIONS: Diameter of well 5 _ 1cres Reference Attached As-Built
Drilled 1 0 z teet. Oepthof compieteswel __ 107 | —. i
(6) CONSTRUCTION DETAILS: Ref. Attached As-Built
Casing Installed: Diam.from____ _ _two .t [
Welded =z “
Liner installeg = —"  [Dwam.from -1 —_—n
Threaded —_— Dham from -} o
Perforations: Yes¥ ]  No[ ]
Type of perorator used ____ Jet Shot B
SIZE ot periprations in. by _ in. i
. perforations from - Mo I ¢ 1
perlorations from __ ftic I
pertorations from o Mhw_
Screens: Yes [ No Kj
ufacturer's Name e
& MedelNo _
Diam. Slot size from ___H o, I 1 3
Diam. Slot s1ze from 1o, _
Gravel packed: Yes E] No m Sizeolgrave ___ _
Gravel placed from Hto T &
Surface seal: ves [} No (] Towhat depth? I
Matertial used in seal o . ;
Did any strata comtain unusable water?  Yes | | Ne ) ;
Type of water 7 Dapthofsvrata — —
Mathod of sealing strata off __ o _ R ‘
(7) PUMP: wManutacturer's Name _ NQ _— i
Type: HP__
(8) WATER LEVELS: Land-syrface elevation
above maan sea level ——_ h _
tatc evel ft below top of well Cate e
A Ibs. per square inch  Date e i
Artesian water is controlied by = ; ; .
{Cap, valve, elc.
wok Staned _ 9€PT, B 19 9bmpieted sept, I3 94
(9) WELLTES Drawdawr is amount water level is lowered balow static leve!
Was a pump test mads2 Yes _] No [ If yes, by whom? o WELL CONSTRUCTOR CERTIFICATION:
Yigld: pal with #t. drawgown aher e hrs.

top to water level)
Water Leve!

1

Recovery data (time taken as zero whan pl}m?lrned aff} (water level measured trom well

Time Water Lewve:

Date of test

Baiier test gal./min_ with
Ainest _pat./min, with stem set at

Artesian Hiow

ft. grawdown aher
___Rotor

Temperature of waler __

gp.m. Date _ - .
Was a chemical analysis made”  Yes [___] Ny [

| constructed and/or accept responsibility for construction of this well, anc its
comphance with all Washington well construction standards. Materials used and
the information reported above are true 1o my best knowledge and belie!.

NAME
( , FIR ) FRINT}

address  + 0+ Box 1970 R1ch'land WA 99352

(Signed) D, E . Sgggbé ,QQI Jigqgl& License No. 1580
(WELL DRILLER; -

Contractor’s

Registration
No. NA

Date_09/23 REREL |
(USE ADDITIONAL SHEETS IF NECESSARY)




Flis Original and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Drliler's Copy

WATER WELL REPORT

STATE OF WASHINGTON

32005

uNIQUE WELL 1.0.a 099-51-7

Water Right Permii No. NA

Start Card No.

(

YNER: name__U, S. Department of inerqy asves

Richland, Washington 99352

(2) LOCATION OF WELL: coumy P rankiin

NW SE yesw 30 113N o n 28F .

14

(2a) STREET ADDRESS OF WELL (or nearest address)

(3) PROPOSED USE: x Dr_:mesnc Industria Municipal (10} WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
',’ gn?;mton Test Weil Othe; - Formaton: Describe by color, character, size of matenal and struciure. and show thicknass o aguilers
: evvatar and the lund and nature of the matenal n each siratum penetrated, with al least one entry lor each
. Owner's numbar of well change of infarmation.
(4) TYPE OF WORK: (It more than ane) .
X _ — T MATERIAL FROM TO
Abandaned A5 New well 7 Method: Dug - Bored [~
Deepened | Cabie 7 Driven'”
Reconditioned ] Rotary — Jetted [
(5) DIMENSIONS: Diameter of well 12 _ ~res | Reference Attached As-Built
Cribed 28 __ teet. Deptr of completed wel 21 n |
(6) CONSTRUCTION DeTAILS: Ref, Attached As-Built —
Casing installed: _____ __ - Diam from ___tio . B
Welded m) —
Liner mstalled D) xam. from 1. {0 I
Threaded O - [am from o I (T —
Perforations: Yes m No :f
Type of perforator used ) Previousi ¥ _Ins ta ]..]_e.d_h —
SIZE of periorations in. by oo
perforations from __ 7 1o E I 4
perforations from ____ fito_ .t
perforations from _ _ fwo_ I T
Screens: Yes [] No E
‘nufaciurer’'s Name —
e Model No. _ o
Diam Siot size from ftto_ ____  ___#
Diam. Slot size from fto . _h —
Gravel packed: Yes D No [E Size of gravei ___ e
Gravel placed from fi. to P A
Surface seal: Yes IX] No [ To what depth? L —__ f
Materiai used in saal .
Did any strata contan unusabie water?  Yes D No ] — -
Type ot water? _ Depthotswrata _____ _ . |_. _
Method of sealing strata off U
(7) PUMP: Manutacturer's Name NA — —_— e
Type: H.P.
- Lanc-surface sievation
(8) WATER LEVELS: above mean sea level I
. below top of wall  Date e
. __ Ibs. per square inch Date e
Artesian water is controtied by o o ; k,
ap, valve, gic,
Work Started Aug. 29  1994ompleted Auq. 29 Q4
Drawdown is amount water level is iowered below static level
Was a pump test mavg? Yes [ ] No [ If yas, by whom? e WELL CONSTRUCTOR CERTIFICATION:
Yield: _______ paldginowith _ fdrawdownaher . ws. t constructed and/or accept responsibility for construction of this well, and its
- \ - ] compliance with all Washington well construction standards. Materials used and
\ r the information reported above are true to my best knowledge and belie!.
Recovery data (lime taken as zero when phqip turned off) (water level measured from well NAME WES ti nghou se Ha ﬂfO I"d Com a n.y
top to water level) T [PERSON, FIFM. ORPORATION)  {T¥] PAI I
R Water Level Time WateN, evpl Titne Water Level .
T " wh | addessP.0. Box 1970 Richland, WA 99352
. (Signed) . KOGLIE [d 3 License No. 1580
- — WELL DRILLER} D —
Date of test
Baiter test gal/min.with . drawdown aher s, gon::;t:é :
Ainest _gal.imin_ with ster sat at f. for hrs. Now NA bate_0%/24 19 %Y
Anesian tiow g-pm.  Date \* .
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1.0 PROJECT DESCRIPTION

1.1 Introduction

This report summarizes the results of a gecphysics survey conducted by Shannon & Wilson,
Inc. at the 2,4-D disposal site located at Hanford - North Slope. The work was performed
for the U.S. Army Corps of Engineers, Walla Walla District (COE), under contract
#DACW 68-93-D-0002, Delivery Order No. 4. A magnetometer survey was performed on
February 17 and 18, and a search using electromagnetic methods was performed on March
13, 1994. Shannon & Wilson performed this work as a subconsultant to Cascade
Engineering Services, Portland, Oregon.

1.2 Site Background and Description

The North Slope consists of approximately 140 square miles of land north and east of the
Columbia River across from the active area of the Hanford Site. The 2,4-D site is located
on the North Slope approximately 25 miles north of the city of Richland, Washington. The
location is shown on the Vicinity Map (Figure 1).

The 2,4-D site is located at the base of an approximately 60-foot-high sand dune to the west
and approximately one quarter mile west of a gravel road. The dimensions of the site are
approximately 440 by 60 feet with the long dimension approximately north-south parallel to
the large sand dune. Signs marking the site are posted at the north and south ends. The site
is vegetated with cheatgrass and sage.
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According to documents supplied by the COE, soil contaminated with between 150 to 900
gallons of 2,4-D (2,4-Dichlorophenoxyacetic acid, a commercial herbicide) was buried at the
site in 1966. The contaminated soil was generated from leaking, U.S. Bureau of
Reclamation storage tanks in Eltopia, Washington. In 1967, the 2,4-D storage tanks were
crushed and buried at the site as well. Documentation differs as to whether 6 or 10 storage
tanks were buried at the site.

1.3 Purpose and Scope

As part of a previous study by others, a magnetometer was used to crudely locate the buried
tanks, and 8 borings were advanced across the site but away from the tanks to obtain soil
samples for contamination testing. The purpose of our work was to more precisely locate
the tanks so that angle borings can be drilied close to the edges of the tanks to obtain soil
samples from beneath the tanks. For our work, a magnetometer and a shallow
electromagnetic (EM) device was used to locate the tanks.

2.0 GEOPHYSI RVEY

2.1 Theory and Application

2.1.1 Magnetometer

Ferromagnetic objects, such as iron and steel, have an induced magnetic field when
subject to the earth’s magnetic field (primary field). This magnetization causes a secondary
magnetic field in the vicinity of the object. The magnetometer measures total field, which is
the magnitude of the resultant of the primary and secondary magnetic field vectors measured
in the direction of the earth’s magnetic field. The secondary magnetic field may add to or
subtract from the earth’s magnetic field, resulting in a local detectable magnetic anomaly.
The magnetic anomaly may be symmetrical or asymmetrical and may have both positive and
negative peaks depending on the shape, orientation, and the polarization of an object.

To conduct a magnetometer survey, numerous measurements of the total field are made
over an area, generally with a fixed offset between measuring points. Anomalous readings,
both positive and negative, indicate the presence of nearby ferromagnetic objects. Because

V-0202-01
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magnetic intensity decreases inversely proportional to the square of the distance from an
object, relatively high values may represent small objects close to the sensor or larger
objects at depth or some radial distance away.

The instrument used in the magnetometer survey is an Envi-Mag, a portable,
microprocessor-based, proton precession magnetometer. The Envi-Mag takes total field
readings in units of nano-Teslas (nT) at 0.5 second intervals. With such a fast sampling
rate, measurements can be obtained while walking. Data is acquired rapidly while
maintaining a close sampling interval. The data was stored by the magnetometer and later
transferred to a computer for data display and analysis.

2.1.2 EM Device

A Garrett EM device was also used for tank detection. This device is useful for
shallow metal detection. A transmitter coil in the instrument induces a primary magnetic
field in the near subsurface. In the presence of metals, a secondary magnetic field is
produced and measured by a receiver coil. The device produces an audible tone and a
needle response on a semi-quantitative scale, but no record of the output is recorded.

For such large targets as the crushed tanks, the depth of detection of the EM device is
limited to approximately 9 to 12 feet. With this EM device, surface area is more critical for
detection than the mass of the target and edges of targets are readily detected. The EM
device was used to sweep the approximate perimeter of the buried tanks to further refine the
edges of the tanks,

2.2 Field Method

A rectangular grid 400 feet (north-south) by 80 feet (east-west) was established over the
disposal area using cloth tapes for distance measurement and a surveying instrument for
establishing right angles. The grid in the east-west direction was centered relative to the two
signs marking the disposal area, and the northern edge of the grid was established at the
northern boundary sign.
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The grid consisted of north-south survey lines with stations along each line. The lines were
marked at each end of the survey area and at 50-foot intervals along the lines, The lines are
spaced 10 feet apart. The lines are numbered 0 to 80 beginning at the western boundary,
and the stations numbered O to 400 beginning at the southern boundary (refer to Figure 2).

Magnetometer readings were obtained while walking along each line. With total field

measured every 0.5 seconds, readings were obtained along each line at a spacing of between
2.2 and 2.6 feet. An event marker was triggered at each 50-foot station to tie the readings to
the grid. The magnetometer linearly interpolates the data between the 50-foot station stakes.

Magnetic field strengths vary with time. With large magnetometer surveys, field strength is
often periodically recorded at one or several set locations during the survey to record field
strength variations with time. As our magnetometer data was acquired within an hour, no

base or tie-line readings were performed.

A reconnaissance of the disposal area was performed to visually locate any surface debris
that may account for any magnetic anomalies recorded. Other than some iron pipes and
brackets located outside the survey boundaries approximately 115 feet east of line 80, station
125, no significant debris was observed in the vicinity of the disposal area.

After reviewing the magnetometer data, it was decided to follow this work with an EM
search. Though tank depths and locations were determined, an EM search was conducted to
further refine the perimeter of the tanks as this is critical in planning the borings.

3.0 DATA INTERPRETATION

3.1 General
The field data was contoured with computer software supplied with the magnetometer to
delineate magnetic anomalies and to evaluate tank locations. In addition, the data was

transferred to a commercial spreadsheet software package, and individual survey lines were
profiled to aid in data interpretation.
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Figure 2 shows the contoured magnetometer data. Values of total field range between
53,058 and 58,092 nT. However, over most of the survey area, the non-anomalous, total
field background is generally between 55,680 and 55,720 nT. An area of large anomalous
values of total field are indicated between stations 60N and 160N on lines OE through 60E.
This area roughly corresponds with the area previously identified as containing the buried
tanks.

The magnitude of the anomalous values above and below the background level is consistent
with values expected for large storage tanks. Minor anomalies can be seen outside of the
area identified above, but the magnitude of these anomalies are too small for tanks and may
be from scattered, small metallic debris. The data confirms the previous magnetometer
work, that the tanks are grouped into one portion of the disposal area, with the rest of the
disposal area free from large magnetic debris.

3.2 Tank Location

Large metal tanks generally act as magnetic dipoles. At the latitude and longitude of the
site, the field lines of the earth’s magnetic field are inclined approximately 70 degrees from
the horizontal. An anomaly produced by a dipole in such an inclined field often takes the
form of a sinusoidal wave with the positive portion of the anomaly to the south and the
negative portion to the north. The source of the anomaly is located between the high and
the low.

This field strength behavior is apparent on Figure 3, which shows the contoured data for just
the strongly anomalous area. The contoured data takes the form of an elongate high
generally trending parallel to the survey lines. An elongate low parallels the high and is
displaced to the north relative to the high. The southern portions of both the high and low
areas are offset to the east between about stations 80N and 95N.

As previously discussed, the tanks are approximately located between the highs and the lows
in the total field data. Having multiple targets in such close proximity, however,
complicates interpretation of the anomaly, as the anomaly is a composite from several
sources. To confirm and further refine the tank locations, the EM device was used. The
EM device is particularly useful for determining the location of the edges of targets.

V-0202-01



SHANNON &WILSON. INC.

The shaded area on Figure 3 shows the inferred location of the tanks. The perimeter of this
arca was marked with orange pin flags during the second visit to the site. We were not able
to determine the actual lateral boundaries between two adjacent tanks using either the
magnetometer or the EM device.

3.3 Tank Depth

To determine the depth of the tanks, the half width rule for dipoles was used. In this
method, the depth of the anomaly source is related to the half-width of the anomaly. The
half-width is the horizontal distance between the maximum of the anomaly and the point
where the total field is one-half the maximum value. For dipole sources the depth to the
center of the source is twice the half-width.

Profiles drawn across the anomaly were used to determine the half-width and thus depth to
the center of the source. From the half-width rule, a depth of about 7 feet to the center of
the crushed tanks was determined. There is uncertainty with this method, particularly in
that we are measuring a composite anomaly from more than one object. This method also
generally over-estimates depths.

4.0 DISCUSSION AND RECOMMENDATIONS

To drill an angle hole beneath the crushed tanks without hitting the tanks, the bottom,
outside edge of the adjacent tank or tanks needs to be determined. The perimeter of the
combined tank mass was determined with the magnetometer and EM device and is marked
in the field. The depth to the bottom of the tanks below the marked perimeter, however, is
more problematic and requires some assumptions.

The approximate depth to the center of the tank mass is estimated to be 7 feet below the
ground surface. The depth to the top of the tanks and the thickness of the crushed tanks can
not be determined from the data, so the depth to the bottom of the tanks is unknown.
Further, the tanks may have been stacked during burial, with one tank on top of another.
The dimensions of the individual tanks are not known, but the number of local, paired highs
and lows along the composite anomaly suggests less than 6 to 10 tank locations in plan view.
This would support the possibility of stacked tanks.

V-0202-01



SHANNON &WILSON, INC.

Disposal documentation provided by the COE indicates that the contaminated soil was buried
4 feet below grade. As the crushed tanks were place on top of the contaminated soil, the
report of the previous 2,4-D site study suggested that this implied that the contaminated soil
was buried much deeper than 4 feet. Four feet may, however, be a reasonable estimate of
the soil cover over the tanks.

If one assumes that 4 feet of soil covers the tops of the tanks and the center of the tanks is
estimated to be 7 feet below grade, then the bottom of the tanks would be 10 feet below
grade. In our opinion, 10 feet below grade may be excessive as it appears that burying the
tanks to this depth would be unlikely with such a wide area available for disposal. An
estimated depth of 10 feet to the bottom of the tanks would, in our opinion, err on the side
of safety when planning the borings. It is our recommendation that the borings planned for
sampling beneath the tanks be drilled with an appropriate offset and inclination to pass at
least 10 feet below the flagged perimeter of the tanks.

Included in this report is an appendix entitled "Important Information About Your
Subsurface Waste Management (Remediation) Report" to assist you and others in the use and
limitations of our report.

SHANNON & WILSON, INC.

~

e [

Theodor W. Hopkins, R.G. Jess T. Abed, P.E.
Geologist Vice President
TWH:TTA/twh
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IMPORTANT INFORMATION ABOUT YOUR SUBSURFACE
WASTE MANAGEMENT (REMEDIATION) REPORT
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4N SHANNON & WILSON, INC, Attachment to Report Page 1 of 2
—II Geotechnical and Environ nental Consuitants Daed: March 31. 1994

To: __U.S. Army Corps of Engineers
Walla Walla, Washington

Important Information About Your Geotechnical Engineering/
Subsurface Waste Management (Remediation) Report

GEOTECBNICAL SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND PERSONS.

Consulting geotechnical engineers prepare reports to meet the specific needs of specific individuals A report prepared for 2 civil
engineer may not be adequate for a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant
prepared your report expressly for you and expressly for purposes you indicaied. No one other than you should apply this report
for its intended purpose without first conferring with the consultant. No party should apply this report for any purpose other than
that originally contemplated without first conferring with the geotechnical engineer/geoscientist.

AN ENGINEERING REPORT 1S BASED ON PROJECT-SPECIFIC FACTORS.

A geotechnical engineering/subsurface waste management (remediation) report is based on a subsurface exploration plan designed
to consider a unique set of project-specific factors. Depending on the project, these may include: the general nature of the structure
and property involved; its size and configuration; its historical use and practice; the location of the structure on the site and its
orientation; other improvements such as access roads, parking lots, and underground utilities; and the additional risk created by scope-
of-service limitations imposed by the client. To help avoid costly problems, have the consulting engineer(s)/scientist(s) evaluate how
»— factors which change subsequent to the date of the report, may affect the recommendations. Unless your consulting geotechnical/

engineer and/or scientist indicates otherwise, your report should not be used: 1) when the nature of the proposed project is changed
(tor example, if an office building will be erected instead of a parking garage, or if a refrigerated warehouse will be built instead of
an unrefrigerated one, or chemicals are discovered on or near the site); 2) when the size, elevation, or configuration of the proposed
project is altered; 3) when the location or orientation of the proposed project is modified; 4) when there is a change of ownership;
or 5) for application to an adjacent site. Geotechnical/civil engineers and/or scientists cannot accept responsibility for problems which
may occur if they are not consulted after factors which were considered in the development of the report have changed.

SUBSURFACE CONDITIONS CAN CHANGE.

Subsurface conditions may be affected as a result of natural changes or human influence. Because a geotechnical/waste management
engineering report is based on conditions which existed at the time of subsurface exploration, construction decisions should not be
based on an engineering report whose adequacy may have been affected by time. Ask the geotechnical/waste management consultant
to advise if additional tests are desimble before construction siarts. For example, groundwater conditions commonly vary seasonally.

Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also
affect subsurface conditions and, thus, the continuing adequacy of a geotechnical/waste management report. The geotechnical/civil
engineer and/or scientist should be kept apprised of any such events, and should be consulted to determine if additional tests are

necessary.
MOST GEOTECHNICAL RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS.

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken. The data
were extrapolated by your consultant who then applied judgment to render an opinion about overall subsurface conditions The actual
interface between materials may be far more gradual or abrupt than your report indicates. Actual conditions in areas not sampled
may differ from those predicted in your report. While nothing can be done to prevent such situations, you and your consultant can

' together to help minimiz their impact. Retaining your consultant to observe subsurface construction operations can be particue-
.«s1y beneficial in this respect.

A REPORT’S CONCLUSIONS ARE PRELIMINARY,

The conclusions contained in your geotechnical engineer's report are preliminary because they must be based on the assumption that
conditions revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Because actual
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subsurface conditions can be discerned only during earthwork, you should retain your geotechnical engineer to observe actual conditions
and to finalize conclusions. Only the geotechnical engineer who prepared the report is fully familiar with the background information
needed to determine whether or not the report’s recommendations based on those conclusions are valid and whether or not the
contractor is abiding by applicable recommendations. The geotechnical engineer who developed your report cannot assume
responsibility or liability for the adequacy of the report’s recommendations if another party is retained to observe construction.

THE GEOTECHNICAL ENGINEERING/SUBSURFACE WASTE MANAGEMENT (REMEDIATION) REPORT IS
SUBJECT TO MISINTERPRETATION.

Costly problems can occur when other design professionais develop their plans based on misinterpretation of a geotechnical
engineering/subsurface management (remediation) report. To help avoid these problems, the geotechnical/civil engineer and/or scientist
should be retained to work with other project design professionals to explain relevant geotechnical, geological, hydrogeological and
waste management findings and to review the adequacy of their plans and specifications relative to these issues.

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE
ENGINEERING/WASTE MANAGEMENT REPORT.

Final boring logs developed by the geotechnical/civil engineer and/or scientist are based upon interpretation of field logs (assembled
by site personnel), field test results, and laboratory and/or office evaluation of field samples and data. Only final boring logs and
data are customarily included in geotechnical engineering/waste management reports. These final logs should not, under any
circumstances, be redrawn for inclusion in architectural or other design drawings, because drafters may commit errors or omissions
in the transfer process.

To minimiz: the likelihood of boring log or monitoring well risinterpretation, contractors should be given ready access to the complete
geotechnical engineering/waste management report prepared or authorized for their use. If access is provided only to the report
prepared for you, you should advise contractors of the report’s limitations, assuming that a contractor was not one of the specific
persons for whom the report was prepared and that developing construction cost estimates was not one of the specific purposes for
which it was prepared. While a contractor may gain important knowledge from a report prepared for another party, the contractor
should discuss the report with your consultant and perform the additional or alternative work believed necessary to obtain the data
specifically appropriate for construction cost estimating purposes. Some clients hold the mistaken impression that simply disclaiming
responsibility for the accuracy of subsurface information always insulates them from attendant liability Providing the best available
information to contractors helps prevent costly construction problems and the adversarial attitudes which aggravate them to a
disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY.

Because geotechnical engineering/subsurface waste management (remediation) is based extensively on judgment and opinion, it is far
less exact than other design disciplines This situation has resulted in wholly unwarranted claims being lodged against geotechnical/
waste management consultants. To help prevent this problem, geotechnical/civil engineers and/or scientists have developed a number
of clauses for use in their contracts, reports and other documents. These responsibility clauses are not exculpatory clauses designed
to transfer the engineer’s or scientists liabilities to other parties; rather, they are definitive clauses which identify where the engineer’s
or scientisfs responsibilities begin and end. Their use helps all parties involved recognize their individual responsibilities and take
appropriate action. Some of these definitive clauses are likely to appear in your report, and you are encouraged to read them closely.
Your engineer/scientist will be pleased to give full and frank answers to your questions.

The preceding paragraphs are based on information provided by the
ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland
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1.0 PROJECT BACKGROUND/OBJECTIVE

The 2.4-D Site is located in the Hantord North Slope Area (Figure 1) approximately 25
miles north of the city of Richland. Washington. The site is located approximately 0.5 miles
east of the Columbia River within Section 35. Township 27 East, Range 14 North. The site
consists of an area approximately 60 teet in width by 440 feet in length which runs paralle!
to the base of a semi-stabilized sand dune which is approximately 60 feet in height (Figure
2). The area had been used to dispose of approximately 50 cubic yards of soil which had
been impacted by 2.4-D. The impacted soil had resulted trom the release of approximately
900 gallons from storage tanks located in Eftopia, Washington. After disposal of the soils
in a shallow trench constructed at the base of the sand dune, the tanks themselves were
flattened and buried at the site.

2,4-D is a chlorinated herbicide which was used to control vegetation. The herbicide can be
metabolized by bacteria and is generally not as persistent in the environment as are most
other herbicides. Previously, eight soil sumples were collected at the site using a rotary
auger drilling rig and analyzed in the field using a field screening test. Only one sample
indicated the presence of 2.4-D, however, Jaboratory analysis of this sample and other
selected samples did not contain detectahle levels of chiorinated herbicides.

The objective of the current project was te ontain samples of soil adjacent to and beneath
the flattened, buried tanks to assess possible impacts 1o site soils or groundwater. The
project consisted of drilling tour inclined borings to approximately 20 feet and the collection
of four soil samples from each boring.

There are no surficial signs of the excavation or the buried tanks. The site was previously
backfilled and leveled using native materials and native vegetation entirely covers the site.
The locations of the tanks were determined using geophysical techniques (see Geophysics
Survey, 2,4-I) Site, Hanford-North Slope dated April 1994 by Shannon & Wilson, Inc.).
Figure 2 shows the boundaries of the tank burial area as determined by geophysical
techniques. These boundaries are marked at the site using flagging and were used to
determine the drilling points for the currznt project.

2.0  FIELD INVESTIGATION

On July 19, 1994, an Environmental Technician and a Registered Professional Geologist
from Cascade Earth Sciences, Ltd. met with Randy Chong and several representatives of the
U.S. Army Corps of Engineers (COE) at the North Slope Job Shack. Two representatives
of Environmenta] West Exploration (the drilling contractor), Driller Bob Sheldon and
assistant Wendell Hawley, were also in artendance.

USACE 2,4D Site Report Cascade Earth Sciences, Ltd.
August 25, 1994 I DRAFT



All parties mobilized to the access roid to the 2.4-D site where a "tailgate” safety meeting
was held from 7:45 am to 8.00 amn. Concerns of access 10 the site trom the main road were
expressed, especially for the dril' nig ~vhich was not 4-wheel drive equipped. A discussion
of possible health hazards «t the site included heat exhaustion, possible chemical exposure,
and interaction with area wildlde.  After discussions on the level of personal protection
equipment (PPE) required ny the site. it was determined that a modified Level D (including
chemical resistant gloves) would bhe adequate unless specific site conditions warranted
upgrading to respirators and Tyvek,

The driller and a representative of the COE walked the path to the site (approximately one-
half mile) to assess the probability of uccessing the site. After attempting to access the site,
the drill rig became stuck in the loose sand approximately 100 yards from the site. A
representative of CES and the COE went ¢ Othello, Washington to purchase plywood to
aid in moving the drill rig to the site. From 10:00 am. to 10:30 a.m., the drill rig was freed
and moved into position at the 2.4-D Site

After walking the site, it was determined (in conjunction with COE representatives) that all
four site borings would have to be performed along the castern edge of the excavation
boundary: access to the opposite side could not he accomplished by the drill rig due to the
proximity of the sand dune. The borings were to be started approximately 6 feet from the
outer edge of the boundary determined by geophysical methods. Figure 2 shows the
locations of the four site borings with the electro-magnetic anomaly outline as a reference.
The figure also shows the orientation of the inclined borings and the approximate horizontal
extent beneath the anomaly after correction for the inclination. Figure 3 presents a Cross-
section showing the inclined borings and the approximate dimensions of the excavation based
on available site information.

Drilling of the first inclined boring (designated S1) was initiated at 10:30 a.m. The
orientation of the boring was approximatelv 233 degrees azimuth and the drilling stems were
inclined 30 degrees from the vertical plane. In conjunction with Richard Fink of the COE,
it was determined that split-spoon samples would be collected from the 5 to 7 feet, 10 to 12
feet, 15 to 17 feet, and 20 to 22 feet intervals. The second boring (S2) was initiated at 1:45
p.m. Boring 83 was initiated at 4:00 p.m. and S4 was initiated at 6:30 p.m. There was no
evidence that the tanks were struck or penetrated during the driiling process.

Samples were collected into laboratory-prepared 9-ounce jars with Teflon-lined lids. The
samples were placed on ice in a cooler tor transportation to the laboratory. All sampling
equipment and the split-spoons were decontaminated using a three-stage process consisting
of a tap water wash, an Alconox wash, and a deionized water rinse. The augers and lead
bit were steam cleaned between each boring. All decontamination fluids were placed in
lined and sealed 55-gallon drums for disposal afler sample results were obtained.

USACE 2,4D Site Report Cascade Earth Sciences, Ltd.
August 25, 1994 . DRAFT



Soils encountered consisted of gray, diy to damp, loose, tine to medium-grained sand. Sand
consisted of well-sorted, angular to sub-reunded grains predominantly of quartz and lithic
fragments with feldspar and lesser white mica. Some samples showed iron-stained bands.
No odors or other discolorations were noted. Refer to Appendix A for copies of the boring
logs for the four site borings.

3.0 ANALYTICAL RESULTS/CONCLUSIONS

Eighteen soil samples (the four soil saumples from each boring and two duplicate soil samples
designated S1-S25 and S3-525) were submitted 1o Coluinbia Analytical Services, Inc. (CAS)
in Kelso, Washington. Additionally, .t sample split from the first boring was provided to
representatives of the Washington Department of Ecology and selected quality assurance
samples were provided to the COE for analvsis at their Troutdale, Oregon laboratory.

The eighteen soil samples collected trom the site borings were analyzed for chlorinated
herbicides inciuding 2,4-D using EPA Method 8150A modified. No chlorinated herbicides
were detected in these soil samples. The method detection limit for 2,4-D is 0.2 mg/Kg
(ppm). Refer to the laboratory reports fcr the method detection limits for other chlorinated
herbicides covered by EPA Method 8150A. The official Laboratory Reports and Chain-of-
Custody documentation is presented in Appendix B.

Based on the soil samples collected adjacent to and beneath the 2,4-D Site (and submitted
to CAS for analysis), the disposal ot the tanks used to store 2,4-D have not significantly
impacted the soils beneath the filled excavation. Accordingly, it samples analyzed by the
COE Laboratory and the Department of Ecology display similar results, no further actions
appear to be required to protect human health and the environment at this time. However,
the investigation was not designed to discaver all possible contaminants at the site. Future
actions or changes in site conditions may warrant additional investigation and/or monitoring
to protect the environment and/or limit exposure of site personnel.
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Columbia
A Analytical

Servnces me.

August 12, 1994 Service Request No.: K944396

Stuart Childs

Cascade Earth Sciences, Ltd.
7515 N.E. Ambassador Place
Portland, OR 97220

Re:  2,4-D Hanford North Slope/Project #94-458
Dear Stuart:

Enclosed are the results of the sample(s) submitted to our laboratory on July 21, 1994. For your
reference, these analyses have been assigned our service request number K944396.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS}) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 208.

Respectfully submitted,

Columbia Analytical Services, Inc.

o TRk

Kevin DeWhitt
Quality Assurance Coordinator

KD/td Page 1 of z‘




COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
ASTM American Society for Testing and Materials
CARB California Air Resources Board

CAS Number

Chemical Abstract Service registry Number

CEC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

JUFT Leaking Underground Fuel Tank

MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected at or above the MRL

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

sIM Selected lon Monitoring

TPH Total Petroleum Hydrocarbons

00602

acronist. 1j/06/09/93



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: U. 5. Army Corps of Engineers Date Received:

Project: 2,4-D Hanford Naorth Slope/#94-458 Date Analyzed:

Sample Matrix: Soil Work Order No.:
Solids, Total

EPA Method Modified 160.3
Parcent (%)

Sample Name Lab Code
94-24D-53-55 K344396-001
94-24D-83-510 K244396-002
94-24D-53-5156 K9344396-003
94-24D-53-520 K944396-004
94-24D-53-525 K344396-005
94-24D-54-55 K944396-006
94-24D-54-5810 K344396-007
94-24D-54-515 K944396-008
94-24D-54-520 K944396-009
94.2,40,51-85 K944396-010
/

Approved by o Date & —\T—

07/21/94
07/28/94
K944396

Result

76.7
97.8
815
93.7
98.1
97.8
77.6
97.8
96.8
92.6

v0003



Client:
Project:
Sample Matrix:

Sample Name

94-2,4D,51-S10
94-2,40-81-815
94-24D-51-820
94-24D-51-825
94-24D-52-55
84-24D-S2-810
94-24D-52-515
94-24D-52-820

Approved bvﬁx-q CQ?MN”# Date_ S~V gGeod

COLUMBIA ANALYTICAL SERVICES, INC.

Analyticai Report

U. S. Army Corps of Engineers Date Received: 07/21/94
2,4-D Hanford North Slope/#94-458 Date Analyzed: 07/28/94
Soil Woark Order No.: K944396

Solids, Total
EPA Method Modified 160.3
Percent {%!)

Lab Code Result
K944396-011 91.1
K944396-012 79.3
K944396-013 96.8
K944396-014 92.9
K944396-015 92.0
K944396-016 97.7
K944396-017 91.4
K844396-018 97.5




ient:
Project:
Sample Matrix:

Analyte

Dalapon
MCPP
Dicamba
MCPA
Dichloroprop
D
24 5-TP (Silvex)
2.4.5-T
Dinoseb
2.4-DB

COLUMB A ANALYTICAL SERVICES, INC.

Analviical Repori

Us Army Corps of Linginedrs
2.4-D Hanford North Slopc/#94-43%

Saul

. hiorinated Herbicides
EPA Method Modified 81350A
Units mg/Kg (ppm)

Dire Weight Basis

Sample Name:
Lab Code:
Date Analyzed:

MRL

20
0.1
20
0.1
0.2
0.05
0.05
(1.5
0.5

94-24D-83-55
K4390-001
8394

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By m_/( W __... Late gg_?:__‘__

S430HR A XLE/B/YMA

Date Collected:
Date Received:
Date Extracted:
Service Request:

94-24D-53-510
K4396-002
8/3/94

CEEEEEE

ND

Z Z
(W)

7719794
721094
7/28/94
KY94439¢0

94-24D-53-5t5

K4396-003

8/3/94

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

GG ETn



TOLENBIA ANALYTICAL SERVICES, INC

Analvtical Repont

iient: US Army Corps of Ergimecrs Date Collected: 71994
Project: 2.4-D Hanford North Slope5#94-45% Date Received: 7/21/94
Sample Matrix: Soil Date Extracted: 7/28/94

Service Request: K944396

Chlorimated Herbicides
EPA Mecthod Modified 81504
tnits: mg/Kg (ppm)

D Weigit Basis

Sample Name: 94-24D-53-520 94-24D-53-825 94-24D-54-S5

Lab Code: KA4396-004 K4396-005 K4396-0006
Date Analvzed: B/3/94 8/3/94 8/3/94

Analyte MRL
Dalapon 1 ND ND ND
MCPP 20 ND ND ND
Dicamba 0.1 ND ND ND
MCPA 20 ND ND ND
Dichioroprop 0.1 ND ND ND

D 02 ND ND ND
2,4,5-TP (Stlvex) 0.05 ND ND ND
2.4.5-T 003 ND ND ND
Dinoseb 0.5 ND ND ND
2.4-DB (.5 ND ND ND

7
Approved By MM W Date BN

S43%6HRA XL S/5/9M4

Page No

JURGY



COLUAMBIA SHALYTICAL SERVICES, INC.

Andvucal Report

lient: s Army Corps of Eagineers
Project: 2.4-D Hanford North Siopo/£94-35%
Sample Matrix: Soil

Chlonmnated Herbicides
EPA Method Modificd 8150A
Uhats mg/Kp (ppm)

Dy Weight Basis

Sample Name: G4-24D-54-5 10
Lab Code: K4396-007
Date Analveed: R/3/m4

Analyvte MRL
Dalapon 1 ND
MCFPP 20 ND
Dicamba 0.1 ND
MCPA 20 ND
Dichloroprop 0.1 ND
4-D 0.2 ND
2.4.5-TP (Silvex) 0.03 ND
2.4.5-T 0.035 ND
Dinoseb (s ND
2.4-DB 0.5 ND

Approved By AL__M ____Dae BN~

S4M06HRA XL/RG. 94

Date Collected:
Date Received:
Date Extracted:
Service Request;

94.24D-S4-S15
K4396-008
8/3/94

CEEEEEREEE:

7/19/94
7721794
7/28/94

K944396

94-24D-54-520

K4396-
8/3/94

09



COLLMBIA ANALYTICAL SERVICES,

Analytical Repont

ient: US Army Corps of Enginee .
Project: 2,4-D Hanford North Slope/#94-458

Sample Matrix: Soil

Analyte

Dalapon
MCPP
Dicamba
MCPA
Nichloroprop
-D
2,4, 5-TP (Silvex)
2,4,5-T
Dinoseb
2,4-DB

Approved By

Chlorinated Herbicides
EPA Method Medified 8150A

Units: mg/Kg (ppm)
Dry Weight Basis

INC.

Date Collected:
Date Received:
Date Extracted:
Service Request:

7/19/94
7/21/94
7/28/94
K944396

Sample Name:  94-2,4D,S1-S5 94-2 4D,S1-S10 94-2.4D-§1-S15
Lab Code:  K4396-010  K4396-011

Date Analyzed: B/3/94

MRL

20
0.1
20
0.1
0.2
0.05
0.05
0.5
0.5

CEEEEEEEELE:

8/3/94

CEEEEEEREEEE:

S4396HRA. XL.5/8/12/94

%W'M/ Date B2

K4396-012
8/3/94

CEEEEEEEEE

<z

Page No.:

GC03



.ent:
Project:
Sample Matrix:

Analyte

Dalapon
MCPP
Dicamba
MCPA
Dichloroprop
-D
<. 4.3-TP (Silvex)
2.45-T
Dinoseb
2.4-DB

Approved By %«( W Datc B2

COL TMBIA ANALYTICAL SERVICES,
Araivtical Report

US Army Corps of Enginer
2.4-D Hanford North Slope 3i94.454
Soil

Chilormated Herbicides
EPA Metwd Maodified 81304
Uints mg/kg (ppit)

Dy Waeight Basis

Sample Name:
Lab Code:

Date Analvzed: 8/3/94

MRL
1 ND
20) ND
0.1 ND
20 ND
0.1 ND
(+.2 ND
0.03 ND
(1.05 ND
0.5 ND
0.3 ND

S490HRA KLSRAGY

94-24D-51-520
K4396-013

INC.

Date Collected:
Date Received:
Date Extracted:
Service Request:

94-24D-81-825
K4396-014
8/3/94

ND
ND

ND
ND

ND
ND
ND

94-24D-82-55

7994
/21794
7/28/94
K9443906

K4396-015
8/3/94

ND
ND

ND
ND

Page Nuo



TOL IMBIA SINALYTICAL SERVICES, INC,

Awlvtical Repaort

lient: Us Army Corps of Enzimesis Date Collected: 7/19/94
Project: 2.4-I» Hanford North slopa/§94-45n Date Received: 7/21/94
Sample Matrix: Sail Date Extracted: 7/28/94

Service Request: K494439¢6

Chlormated Herbacrdes
EPA Method Modilicd 81304
“Ines mg/Kp (ppm;

Drv Weight Basis

Sample Name: 94-24D-52-5H) 94-24D-52-515 94-24D-52-520
Lab Code: K4396-016 K4396-017 K4396-018

Date Analyzed: B394 8/3/94 8/3/94

Anaiyte MRL
Dalapon ] ND ND ND
MCPP 20 ND ND ND
Dicamba 0.1 ND ND ND
MCPA 20 ND ND ND
Dichloroprop 0.1 ND ND ND

1-D 0.2 ND ND ND
2,4.5-TP (Silvex) 0.035 ND ND ND
2.4.5-T 0.05 ND ND ND
Dinoseb 0.3 ND ND ND
2,4-DB 0.5 ND ND ND

Approved By Jé&.a \ZM CDae B\~

S439HRA XI844 Page Ne

GGG U




lient:
Project:
Sample Matrix:

Analyte

Dalapon
MCPP
Dicamba
MCPA
Dichloroprop
-D
2.4.5-TP (Silvex)
245-T
Dinoseb
2.4-DB

COLURMBIA ANALYTICAL SERVICES, INC.
wiiadvtical Repont

US Arimy Corps of Engineers
2.4-D Hanford North Slopef#44-45¢
Soil

Chiorinated Herbicides
EPA Method Moditied 81304
Units: mg/Kg (ppm)

Dy Weight Basis

Sample Name: Method Blunk

Lab Code: K4390-MB
Die Analvzed: ¥/3/94

MRL
) ND
20 ND
0.1 ND
20 ND
0.0 ND
(+.2 ND
0.03 ND
0.05 ND
0.5 ND
0.3 ND

S4396HRA XLSawar14

Date Collected:
Date Received:
Date Extracted:
Service Request:

NA

NA
7/28/94
K944396

Page No

e
UGU_L 3



APPENDIX A

LABORATORY QC RESULTS
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COLUYIBIA A NALYTICAL SERVICES, INC.

QA/QC Report

.ent: US Army Corps of Enzineers Date Collected: 7/19/94
Project: 2,4-D Hanford North Slope/#94-45% Date Received: 7/21/54
Sample Matrix: Soil Date Extracted: 7/28/94

Date Analyzed: 8/3/94
Service Request: K944396

Surrogatz Recovery Summary

Chlorinated Herbicides
EPA Method Modified 8150A
Percent Recovery

Sample Name Lab Code 2,4-Dichlorophernylacetic Acid
94-24D-83-85 -K4396-001 61
94-24D-83-S10 K4396-002 72
94-24D-83-5815 K4396-003 66
94-24D-83-820 K4396-004 75
n1.24D-83-825 K4396-005 70

14D-54-S5 K4396-006 76
94-24D-84-510 K4396-007 60
94-24D-84-815 K4396-008 50
94-24D-54-520 K4396-009 64
94-2,4D,S51-85 K4396-010 70
94-2,4D,S51-510 K4396-011 73
94-2,4D-81-815 K4396-012 75
94-24D-81-820 K4396-(13 66
94-24D-81-825 K4396-C14 70
94-24D-82-85 K4396-C13 69
04-24D-52-S10 K4396-C16 64
94-24D-52-§815 K4396-C17 60
94-241>-82-820 K4396-018 71
94-24D-83-820 K4396-004M3 69
94-24D-83-820 K4396-004DMS 71
Lab Control Sample K4396-1.CS 74
Method Blank K4396-MB 67

CAS Acceptance Limits: 36-116

Approved By A.A W Date S\ _

SA39GHRA XLS/R/1294 Page No -

A



COLUMBIAY ANALYTICAL SERVICES, INC.

LA/ Report

Jdent: US Army Corps of B gracer. Date Collected: 7119794
Project: 2.4-D Hanford Nortl Stope.s/94-45% Date Received: 7/21/94
Sample Matrix: Sol Date Extracted: T/28/94

Date Analvzed: 8/3/94
Service Request:  K944390
Matrix Spike/Duplicate Matrix Spike Summary
Chlorinated Herbicides
EPA Methoo Modified 8:30A
Uniis: mg/kg (ppm;j
Dirv Weight Basis
Sample Name 94-24D-553-520
Lab Code: K4396-004
Percent Recovery
CAS Relative
Spike Level Sample Spike Result Acceptance Percent
Analyte MS DMS Result MS DMS MS DMS Limits  Difference
24-D 0.24 (125 WD 023 122 G0 88 35-125 9
2,4,5-TP (Silvex) 0.08 0.08 ND 006 RN 75 75 33-108 <]
2.45-T .08 0.08 ND (6 06 75 75 32-108 71
Approved By ,5%,\4 M___ Dae BT
' SAR9EHRE XLE/R/G/ Page No

AN AN
\.;[U{J i ’j



COPLUMBLE ANALYTICAL SERVICES, INC.

OAQC Report

“lient: US Army Corps of Enginears Date Collected: NA
Project: 2 4-D Hanford North Slop: #94-45» Date Received: NA
LCS Matrix: Soil Date Extracted: 7/28/94

Date Analyzed: 8/3/94
Service Request: K94439¢

Laboratory ¢amrol Sample Summany
Cliennated Herbicides
EPA Method Modified B130A
Linsts: mg/ig (ppm)

CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Limits
24-D 023 .21 91 49-115
2.4.5-TP (Silvex) 008 (06 75 40-96
245-T 008 (.06 75 43-105
Approved By ) @W o bae BT
S4396HRL XLE/RQ 94 Page No..

NANA R
ot



APPENDIX B

CHAIN OF CUSTODY INFORMATION
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AalAalN Ur LUo U Y R, o o

' Shipped From: ( | Medford 1133 § Riverswe #ee o0, L
( ) Aibany 3425 Spicer Dr., OR 87, (503} 926-7737 { ) Pocatello O Box 2378 1D 83206 (208} 23774
{ }Bend 354 N.&. Grearwaod Ava. DR O7701 (503} 3895-5068 Momand 7515 N.E. Ambassador P1., DR 972 SU3; 282-7520 “‘
+JE EARTH SCIENCES, Ltd. | ( }LeGrande PO Box 2737, OR $7850 (503} 963-7758 { )Spokane PO Box 34725, WA 99214 (509) 821.0290 E
" . _—
g:} 1
: ORGANIC ANALYSIS INORGANIC ANALYSIS OTHER LéJ
pee e AR 53 Il G =
A LD FReguiiemants’ Y=t § 3 -§ g p g 2 ® - z
Provide Preliminary Rjult ;" Varbal / Fax (circle) Fax Number: 3 £ g § : 1% = E_ ) -g 8
Laboratory Nama: 2 |8 3 |o § §y & g > e w
“olislE le |2 |2 g #1323 1. 18 |o o
Address _§ § g E § EG|Ex '% g ° $ & :
Contact: Phone # ‘577"' g§ % 5 g 2 E % o ‘33 = % 3 § § 3 g "E X g E‘ %
MEETIE N £s 2312 1388018 o
PRESERV- | SAMPLE ﬁg ’% §§ gg 32 %; §§ i &3 T3l521% =
SAMPLEID DATE | TiME LAB 1D, ATIVE MATRIX || 8 30 2 AR I REE EEIRII£9 13 z
24D-5556\ 719 /.20 AVE | S /0 il /
de)-24p- 5350 i3 7
1 < A ~ 1
F24D 5 3-S5 Ho ]
i - - ’ ,
Qu29p-53-520 Y700 1
28 y7/0 - .
g X :
§- 24054 58 [pyst . -
,V qr--ﬂ-u % ‘-'-'..1!|1 ﬁ:od - . I: L
‘Enq%l[ SIS /3200 _ b 4 ]
P DSYSAD 4D | R |
# ) T 1 B
" _
]
2 | Ll
COMMENTS: INVOICE INFORMATICN SHIPMENT INFORMATION
P.C. No.: Shipped via: Sample Recep!
Bill Te: Senls Intact: Condition:
Ternp When Hed.: ¢ Seal No:
Sampies Coliectad By
Al ] S | L2 Tt
[ifg; HARVS 4 (S5 S ,
[Refhguished Company: DatefTime: Received Company:
By By:
:%eliﬂquished Company. Date/Time: Recelved Company:
(g By: ;
Laboratary: White - CES  Yellow - Laboratory Pink - Sender

please Return Original {White) with Results




CHAIN OF CUSTODY RECORD/LABORATORY ANALYSIS REQUEST FORM

o oAt 2

Fease Return riginal (White) with Results

1T
$hipped From: { )Medford 1133 5 Riverside #22, OR 97501 (503} 779-2280 \\
{ )Albany 3425 Spicer Dr., OR 97321 (503) 926-7737 { ) Pacatello PO Box 2373, {D 83206 {208) 237-7041
( )Bend 354 N.E. Greenwood Ave, OR 97701  (503) 385-5068 ortland 7515 N.E. Ambassador P, OR 97220 (503} 2827502
CASCADE EARTH SCIENCES, Ltd. )l ( )LaGrande PO Box 2737, OR 97850 (503) 963-7758 { )Spokane PO Box 14725, WA 99214 (509) 921-0290
— - — _ _
Project: 2 " ‘p H [!f g " .l ) PN: 0 g:)
Turn Around i : ' ORGANIC ANALYSIS INORGANIC ANALYSIS QOTHER Uz-j
Send Report To Location: ézg | i ﬁMZ ? §: _ E
QA/QC Requirements: g g é :g g :-g é ) . =z
Provide Prehiminary Resuits: Varbal / Fax (circle) Fax Number: %-‘-’- 3 g é : 2ls < i,_'_ﬁ_ z % 8
Labaoratary Name g |2 5 4 § g 5 A 'E g = wo i
9 ES i - f f < _E 2 " a & (@]
Agdress ] . m & -] o a - B © - ]
' H g 9 > 9 :E’ £2 " £ [N I3 3 o) ] o
corvee: UEVIN e e =17- 7222 | 5513815 |2E14. 11511 |4e 3503 [$<|2 12 )l
| HEMEED HEIES 1312 1333418
| PRESERV- | SAMPLE || 321 12| 28 gg Sals: gg ic =2l3 15213513 2|
ll SAMPLE I D DATE TIME LAB LD, ATIVE MATRIX I 28| 83|28 |3 ,‘_’9 PLIRT|&R CI|3E|58(£23 zZ
4“4 -240 : N — Ny i 1
i" =i~ 45;’ 1-9 | ivod NolE [Soi ERA B1E0He CARE S . |
Q4-~2.4D,- | o |
1.48-2,4D." [0 [} = NoNE S0l ]
I H4-2,4D - - :
‘;M T1-14 [v2.90 Nope 1“0 ?(,
e - - _ - I
AR e hnol NonE |SoiL I
TR — _ li
CATRO. Mogqlmad NanE | SDIC B
*’L@Déag; 1-i9 11100 AR § ) —
4 24D 57 5i0! 799 [14.20 N B | L
N4 24D-525151 7.9 [14:20 ) ) |
94 24D 52 520 T4 [.dS ¢ | C N N
i i ' N ro
\Lf.._" R l | R ~
|
U J! U ‘,
ez !
1 COMMENTS INVOICE INFORMATION SHIPMENT INFORMATION
P.O. No.: Shipped via: Sampie Receipt '
7 - Bill To: | Seals intact: Condition: __~~ &
y . Temp When Red.: Seal No.: . |
| /.‘ / // 3 Samples Collected By: f{%’_ P
Relingdds Company: /7 J(A’ % BaterTime: ’&y }/W — : 7/ 3 _~ J
NsAAe M b2 e o T C™ T PYNEEE N om CHS el (500
P quished Company: Date/Time: Received Company:
1l By: By:
(_3 Relinquished Company: Date/Tima: Received Company:
.iLiBy: i By: _
Laboratory: White - CES  Yellov.  aboratory Pirk - Sender



Colwmi i Anaiytical Services Ioc.
Coiler Receipt And Preservation Form

Project/Client CES Work Order K94_ 39 (,

— }1/’ 7,
Cooler recetved on 2<. and oened (n __ e - by [

I8 Were custody seals on outiide of :ooler? . @ NO

If yes, how many and where?___ 2 - FI0T\

Were signature and date correct? YES INO
2. Were custody papers properiy filled out (ink, signed, etc)? ' NO
3. 'Did all bottles arrive in good condition (unbroken)? NO
4. Were all bottle labels complete (i.e. analysis, preservation, etc)? YES NO
5. Did all bottle labels and tags agree with custody papers? _YESO>NO
6. Were correct bottles used for the tests indicated? YES NO
7. Were VOA vials checked for absence of air bubbles, and noted if so? _ —
8. Temperature of cooler upon receipt_(2 _/ AR

Explain any discrepancies

YES | NO Sample 1.D. Reagent | Vol. Added

pH Reagent

12 NaOH

2 HNO,
2 Jmso ] | |

YES = All samples OK l
NO = Samples were preserved at iab as listed ’

VOC Vial pH Verification
(Tested after Analysis)
o All Sampies pH < 2
o Following Sampies
Exhibited pH > 2

Tomments:




APPENDIX C

RAW DATA
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SAMPLE DESCRIPTION
SERVICE REQUEST #:_Kq443 9¢
ANALYST:M e W-m_l_ — DATE: _7/XZ/9Y

LAB ID SAMPLE 1D DESCRIPTION

KN39¢ - oo [94390-93-54 | sand witn Waade Condp
=00 9 4-24D-53-slo drg\%ﬂﬂ(
=003 | A0 93~ 515 | spnd, pe e, won ber
—0O0Y 4-24p-53-520 Sl
—Q05 19929053525 dey sanch.
006 |9-299-S4 -55 Aoyisand o <ol
~ OO0 | 99-24D =54 -Si0 sorod woder ey ks

~00% | 99- 24p-<sij-5i 5 Sondd

= OQZn] 19-240:5 520 Saunch
_Bcoie|qy-2, 10, 31-55 Wet sand
O\ | -2, 90, 8 -s100 wet sznd
TOU2 194 R,40751-515 | piader, rocks seseel
Ol | 94~ 2 4D-5 - <20 dea:Saww/
~OlY | 9Y-24D- 51325 we Fsand
~Ols |Y4-24D -s2-55 Wet send
“Ole | 9Y4-2¢4p-52 ~Slo »1 wqga«-ﬂ
“CIY 1 99-24ypn-52-515 Wﬁ% Scu«(J

O | 99-24p -=a-520 “cnd

) ,-/// / A 4
' REVIEWED B‘YfA}_/}JUL_ [/ "f/ff\’ DATE:_(_ 7/5’4” /s

¢oc21



